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PREFACE

This report gives preconstruction and postconstruction environmental
data related to short-term effects of beach nourishment at Panama City Beach,
Florida. Areas of study included water quality, sediments, and benthic in-~
vertebrates. Dredging and beach restoration were done by the U.S. Army
Engineer District, Mobile, and research was sponsored by the U.S. Army Coastal
Engineering Research Center (CERC), and by the National Marine Fisheries
Service (NMFS), Gulf Fisheries Center, Panama City Beach, Florida. The work
was carried out under the coastal ecology research program,

The report is based on data collected and compiled by Carl H. Saloman and
Steven P. Naughton, NMFS, who assisted Dr. John L. Taylor, Taylor Biological
Company, Inc., in preparing the report under CERC Contract No. DACW72-81-M-0198.
Invaluable assistance with statistical programs and data processing was provided
by Dr. S.A. Bloom, Department of Zoology, University of Florida, Gainesville.
Editorial reviews were provided by E. Nakamura, NMFS, and by B. Hall, CERC,

The authors acknowledge the assistance of their colleagues for identifica-~
tion of the following faunal groups: Dr. R.W. Heard, Jr., Gulf Coast Research
Laboratory, Ocean Springs, Mississippi (crustacea); and J.R. Hall, National
Marine Fisheries Service, Washington, D.C. (mollusca). Identification of spe-

cies in other groups was done by the authors with the aid of reference material
available from NMFS.

E.J. Pullen, Chief, Coastal Ecology Branch, served as contract monitor for
this report, under the general supervision of R.P. Savage, Chief, Research
Division; he also assisted in the editorial review process and made arrange-
ments for several technical aspects of manuscript preparation and publication.

Comments on this publication are invited.

Approved for publication in accordance with Pﬁblic Law 166, 79th Congress,

approved 31 July 1945, as supplemented by Public Law 172, 88th Congress,
approved 7 November 1963.
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted to
metric (SI) units as follows:

Multiply by To obtain
inches 25.4 millimeters
2.54 centimeters
square inches 6.452 square centimeters
cubic inches 16,39 cubic centimeters
feet 30.48 centimeters
0.3048 meters
square feet 0.0929 square meters
cubic feet 0.0283 * cubic meters
yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic meters
miles 1.6093 kilometers
square miles 259.0 hectares
knots 1.852 kilometers per hour
acres 0.4047 hectares
foot~pounds 1.3558 newton meters
millibars 1.0197 x 10-3 kilograms per square centimeter
ounces 28.35 grams
pounds 453.6 grams
0.4536 kilograms
ton, long 1.0160 metric tons
ton, short 0.9072 metric tons
degrees (angle) 0.01745 radians
Fahrenheit degrees 5/9 Celsius degrees or Kelvins!

170 obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use formula: C = (5/9) (F -32).

To obtain Kelvin (K) readings, use formula:

Y

K = (5/9) (F =32) + 273.15.




BENTHIC COMMUNITY RESPONSE
TO DREDGING BORROW PITS,

PANAMA CITY BEACH, FLORIDA

by
Carl H. Saloman, Steven P. Naughton,
and
John L. Taylor

I. INTRODUCTION

1. Background.

On the gulf coast of northwestern Florida, at Panama City Beach, major
environmental alterations over the past 10 years have provided an exceptional
opportunity to determine the degree and duration of these alterations
associated with the practice of dredging and beach nourishment. Historically,
these events have included the development of several engineering plans, the
intervention of a major hurricane, an emergency dredging and beach restoration
program, and several ecological studies related to disturbances caused by both
the hurricane and the dredging.

In 1970, the Senate Committee on Public Works acknowledged an urgent need
for beach erosion control and hurricane protection at Panama City Beach. This
critical situation was referred to the U.S. Army Engineer District, Mobile,
for study. In 1975, the Mobile District completed a feasibility report that
contained recommendations for beach nourishment and maintenance along 29.8
kilometers of shoreline from the entrance to St. Andrew Bay, west to Philips
Inlet (Wilson, 1975). During preparation of the report, the U.S. Army Coastal
Engineering Research Center (CERC) sponsored a research program to determine
ecological changes that could be cxpected from the dredging and coastal
construction work. This investigation, which was conducted by the National
Marine Fisheries Service (NMFS) between November 1974 and October 1975,
involved the study of hydrology, sediments, and benthic fauna at two offshore
stations, and at five stations on each of nine nearshore transects. Emphasis
was placed on diversity; abundance, and distribution of bottom-dwelling
invertebrates which are directly affected by dredging and redistribution of
sediments (Saloman, 1976).

Before this investigation was completed, Hurricane Eloise struck Panama
City Beach (25 September 1975). Winds up to 185 kilometers per hour and seas
estimated at 9 meters caused severe erosion and extensive property damage
(Saloman, 1976; Salsman and Ciesluk, 1978). In winter months that followed,
high wind and waves associated with periodic cold fronts caused further shore-
line erosion.
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In anticipation of the storm, and realizing the opportunity to measure
large-scale environmental changes alongshore, NMFS conducted an intertidal
benthic survey that consisted of faunal sampling before the storm and during
a l-month period after the storm. The pattern of faunal disruption and re-
covery recorded in this unique study provided considerable insight into the
sequence of population changes to be expected in the proposed beach nourish-
ment program (Saloman and Naughton, 1977).

In the next year (July-August 1976), the Corps of Engineers funded an
emergency dredging operation to restore the most ravaged beach areas and
established berms to provide temporary protection against storms normally
occurring during fall and winter seasons. Numerous borrow areas, 305 to 610
meters offshore (6- to 9-meter depth) were dredged and about 306,000 cubic
meters of sand was pumped ashore at 23 distribution sites (U.S. Army
Engineer District, Mobile, 1976).

At the same time, NMFS again conducted studies of the nearshore environ-
ment over a 3-month period prior to dredging, during dredging, and for about
6 months after dredging was completed. Benthic sampling sites were selected
in nourishment areas and in unrestored areas. The location of the three
nourishment areas coincided with the location of benthic base~line data
collected in 1974 (Saloman and Naughton, unpublished data).

Based on emergency nourishment experience and the analysis of the
Hurricane Eloise data collected, the Mobile District revised original plans
for shoreline protection and maintenance at Panama City Beach. The revised
plan included berm enlargement on the beach front and additions to height and
width of backbeach dunes. Consequently, the volume of sand estimated for
original construction was increased from 4 to 8 million cubic meters; and
borrow areas formerly selected at 9-meter depths were relocated seaward along
the 18-meter bottom contour (Wilson, 1976).

Onshore, the environmental impact of this latest plan can probably be
predicted to a high degree of accuracy on the basis of findings in NMFS beach
surveys in 1974 and 1976. Briefly stated, the results of these investigations
showed that shallow, subtidal and intertidal faunas recover rapidly following
major disturbances (natural or man-induced). A more recent study funded by
CERC provides additional information on the long-term environmental effects
of dredging in offshore borrow areas at Panama City Beach (Culter and Mahadevan,
1982). A study of short-term environmental effects of dredging in offshore
borrow areas at Panama City Beach is the subject of the present report.

2. Purpose.

This report provides a comprehensive analysis of benthic data from studies
designed to show short-term environmental effects of offshore dredging during
the emergency restoration project at Panama City Beach in July-August 1976.




It is based on comparisons of hydrological, sedimentological, and biological
data from collections at stations A and B in base-line studies that began in
1474 (Saloman, 1976), and from control and experimental samples taken by NMFS
in undredged bottom and borrow areas over a 20-month period between April 1976
and November 1977.

I1I. STUDY AREA

Panama City Beach is located on the northwestern gulf coast of Florida
about 145 kilometers east of Pensacola. The study area covers 35 kilometers
and extends from West Pass at the entrance to St. Andrew Bay, to Philips Inlet
(Fig. 1). The beach's sugarlike sand and exceptionally clear water are major
attractions for about 2 million visitors annually. Tourism is a great economic
asset and most of the beach has been developed to accommodate tourists and
provide various types of recreation.

Regional meteorological and oceanographic conditions were described by
Salsman and Ciesluk (1978). Climate is humid and subtropical. Average summer
and winter air temperatures are 28° and 12° Celsius, with about the same water
temperatures at respective seasons. Winds are 20 kilometers per hour or less
at most times, and rarely exceed 37 kilometers per hour. From spring through
late summer, the net wind direction is southerly, but between September and
January, the direction shifts to northerly. Waves are usually about 0.9
meter; tides are diurnal, and tidal amplitude is normally about 0.6 meter; and
tidal currents are generally below 4 kilometers per hour. However, during
tropical storms and ahead of cold fronts, strong winds off the gulf produce
waves, tides, and currents far greater than average. Even in less severe
weather, beach sand is easily eroded because of its fine texture (0.1- to 0.2-
millimeter median diameter). Seaward, a series of parallel sandbars protects
the beach to some extent, but beyond, the featureless bottom slopes rather
quickly to a 15-meter depth at 1.6 kilometers from shore. At greater depths,
sediments are somewhat coarser and widely scattered limestone reefs appear in
low relief.

III. SAMPLING STATIONS AND RATIONALE

The sampling data in this report were collected in about 9 meters of water
at stations located offshore of Panama City Beach. As a matter of convenience,
and for clarity, these stations have been separated into three groups since
there were differences in their locations, sampling procedures, and objectives.

The first group includes stations A and B (Fig. 2) of the preconstruction
investigation of 1974-75. Station A was located seaward of the Fiesta Motel
about midway between West Pass and Philips Inlet. Station B was seaward of the
Roundtowner Motel, which is just east of Philips Inlet. The sampling schedule
at these stations consisted of an initial collection in November 1974, and
subsequent quarterly collections in February, May, and August 1975. Both were
sampled before beach nourishment to determine seasonal environmental conditions
(base-line data) in the zone designated for dredging (Saloman, 1976).
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The second group contains station 1 (Fig. 2), located seaward of Treasure
Island Motel (near the eastern end of the study area), which had two collect-
ing areas-~one at the borrow site and the other a short distance away on
undredged bottom. Samples were taken from the designated borrow site before
dredging in April, June, and July 1976. Then 2 days after dredging (10 August
1976), concurrent sampling was started inside and outside the borrow pit.
Sampling in both the pit (experimental samples) and adjacent to it (control
samples) continued on a weekly schedule for 1 month. Samples were taken twice
the next month, and then monthly thereafter until the study was concluded in
November 1977. These samples were collected to record diversity and abundance
of benthic fauna at a specific dredge site before dredging started, and then,
over time, to compare population characteristics of control samples with
experimental samples.

The third group includes stations 1, 2, 3, 4, 5, and 6 for one-time
sampling only inside and outside borrow pits during July 1977--about 12 months
after dredging (Fig. 2). The six stations were located seaward of the follow-
ing landmarks: station 1, Treasure Island Motel; station 2, Sun and Swim Motel;
station 3, Hilton Holiday Inn; station 4, Sandpiper Motel; station 5, Peppertree
Condominium (now Landmark Condominium); and station 6, Blue Dolphin Motel.

These collections provided a comparison of fauna in control and experimental
samples from a number of borrow pits for an evaluation of short-term recovery
within a period of 1 year. Throughout this report, samples from stations A
and B, and preconstruction samples from station 1, are referred to as base-
line or control samples; all other samples from outside borrow pits are called
control samples, and all samples from within borrow pits are designated
experimental samples.

IV. SAMPLING AND ANALYTICAL PROCEDURES

1. Hydrology.

Surface water temperature and salinity measurements were recorded in each
sampling period at stations A and B, and on a monthly schedule over the
duration of sampling at station 1. Temperature was taken using a hand-held,
mercury bulb thermometer graduated in Celsius degrees. Salinity, in parts
per thousand, was determined with a Goldberg temperature-compensated
refractometer (American Optical Co., Model No. 10419).

2. Sedimentology.

Sediment samples were collected to determine textural features, statistical

properties, and carbon chemistry. Textural parameters included weight percentages

of granules, sand, and silt-clay. Mean grain size, standard deviation (as a
measure of sorting), skewness, and kurtosis were calculated and interpreted
according to the system described by Folk (1974). The carbon analyses included
total carbon, total organic carbon, and total carbonate carbon.
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Collections were limited to surface samples that included the upper 10
centimeters of sediment. Sediments were collected in standard 8-ounce, screw-
cap jars; all samples were stored frozen prior to analyses. Detailed
analytical methods are described by Saloman (1976).

For textural analyses, sediment samples were sieved at l-phi intervals
in nested screens placed on a mechanical shaker. Fraction weights were
recorded to the closest milligram and tabulated as weight percentages. No
hydrometer or pipette determinations were required because silt-clay per-
centages were quite low. Based on grain-size distribution curves, formulas
introduced by Folk (1974) were used to calculate statistical properties.
Carbon analyses were made using a Leco 750-100, 90-second carbon analyzer.

Additionally, divers recorded observations of sediment inside and outside
the borrow pit at station 1. These observations were made on a regular basis
during the first postconstruction collection, and in subsequent collections,
until the study ended.

3. Benthos.

At all collecting points, infauna was sampled with a hand-operated plug
sampler (box corer) that covered a surface area of 1/64 square meter and
penetrated the bottom to a depth of 23 centimeters (Saloman, 1976). Replicate
samples were taken at each site, but the number was not always the same for
each of the three station groups. At stations A and B, four replicates
composed a sample (preconstruction base-line study of 1974-75). At statiom 1,
the first collection contained 32 replicates (19 April 1976), while second and
third preconstruction samples each consisted of 36 replicates. After dredging,
however, both control and experimentsl samples from station 1 each included
16 replicates. Finally, in the one-time collection at stations 1 to 6, 1 year
after dredging, control and experimental samples were each composed of 40
replicates. The decision to take more than 4 replicates in most samples was
somewhat arbitrary, since sampling to develop a species rarefaction curve
showed that 4 plugs comprised an adequate qualitative and quantitative sample
of the nearshore benthos (Saloman, 1976). For reference, a schematic
representation of the overall sampling plan was prepared to show geographic
relationships among stations within the study area, landmarks along the shore,
pertinent transect locations from studies started in 1974, and the sampling
locations of borrow pits and undredged bottom studied between April 1976 and
July 1977 (Fig. 2).

All benthic samples were taken by scuba divers and sieved on shipboard in
a 0.3-meter diameter screen of 0.7 millimeter mesh. Material remaining om the
screen was preserved with l0-percent seawater formalin in standard 2-quart,
screwcap jars. Rose bengal dye was added to the formalin to stain organisms
and facilitate their subsequent separation from debris. In the laboratory,




each collection was resieved under tapwater and all specimens from respective
samples were stored in 70-percent isopropanol for final sorting, taxonomic
determinations, and species counts. The 0.7 millimeter screen was used
instead of a conventional 0.5 millimeter one because the former facilitated
sieving operations and retained a percentage of infauna that was shown to be
very nearly equivalent to that sampled by the smaller mesh size.

As in Saloman's (1976) work, biological data presented here include a
species checklist and individual station listings that show species occurrence
and frequency, together with calculations for number of individuals per square
meter and the Shannon-Weaver index of faunal diversity (H'). Also, as a
measure of relative species dominance, equitability (J') was computed for each
station (Pielou, 1975). Two other statistical procedures were also employed.
The first, Morisita's Index (Morisita, 1959; Bloom, 1981), provided a numerical
method of comparing faunal similarity between comparable sets of control and
experimental samples, and was used to develop similarity matrices and classifi-
cation diagrams that graphically show faunal relationships based on station data
for diversity and abundance.

The second procedure, a stability analysis (Bloom, 1980), is a multivariate,
nonparametric statistical and geometric procedure that converts biotic data
from control and experimental samples into communities that can be represented
mathematically. For one representation all base-line and control data were
used to define numerical characteristics of a preconstruction community cluster
that has a central point, or centroid, and certain specific spatial limits. In
the first stability analysis, the distance from the centroid to control and
experimental samples was used to determine variability among samples from
undredged and dredged bottoms. In the second analysis, community clusters
calculated for experimental samples were compared to the preconstruction
cluster, in postconstruction sequence. When a boundary or an experimental
cluster met the limit of the preconstruction cluster, faunal recovery was
accepted. Experimental collections from station 1, where sampling over time was
done, were the only borrow pit samples used in this analysis.

V. RESULTS
1. General.

The findings in this section are based on the detailed information given
in Appendixes A to F. Appendix A lists abiotic parameters by station. Appendix
B is a checklist of all organisms collected at offshore stations from November
1974 to November 1977. Appendix C contains all biological station data and
indices of diversity (H') and equitability (J'). Appendix D (Similarity
Matrices) and E (Classification Analyses and Dendrograms) are both based on
Morisita's index of faunal similarity. Appendix F is a graphic representation
of the two stability analyses. The first graph shows comparative variability
among control and experimental samples when compared with the centroid of a
community cluster calculated from all base-line and control samples. The second
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is a stability plot for experimental samples from station 1 showing the post-
construction time lapse before faunal recovery appears evident.

2. Hydrology.

Water temperature and salinity data from the 1974-75 sampling at stations
A and B were compared to data from station ! sampled during similar months in
1976-77 (Table 1). Both sets of data show normal seasonal trends in water
temperature, except for one abnormally low value of 9° Celsius recorded in
February 1977.

Salinity was low at stations A and B in August 1975, but salinity during
other months was 32 parts per thousand or higher, and similar to station 1
records (Table 1). Appreciable declines in salinity apparently coincide with
periods of seasonally heavy rainfall.

3. Sedimentology.

The influence of dredging on sediment composition was determined by
analyses of base-line and control samples, compared to samples taken from
borrow pits. Base-line data came from seasonal sediment collections at
stations A and B, and from those taken before dredging at station 1 in April,
June, and July 1976. Control data were available from samples outside the
borrow pit at station 1, and from samples collected in an undredged bottom at -
stations 1 to 6 in July 1977. Data from experimental samples also came from
periodic collections at station 1, and from borrow pit collections in the
single survey in July at stations 1 to 6.

Textural, statistical, and chemical properties of base-line samples (Table
2) were used to describe natural features of offshore sediments, since these
samples were collected in all seasons prior to dredging at eastern, central,
and western locations within the study area (see App. A).

a. Texture. Sediment composition was about 99-percent sand, and both
granules and silt~clay size particles contributed less than 1 percent.

b. Statistical Properties. Values for mean grain size, standard deviation,
skewness, and kurtosis classified these sediments as fine sand that is
moderately well to well sorted, symmetrical to coarsely skewed, and leptokurtic
(sorted better in the center than at the ends of grain size distribution curves).

c. Carbon Chemistry. Total carbon content of base~line samples was less
than 0.30 percent. Carbonate carbon contributed somewhat more to this total
than organic carbon, indicating that most carbon occurred in the form of shell
fragments rather than as organic deposits.

For station 1, when these features were compared to control and experimental
samples, noteworthy differences appeared only in experimental samples.
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Table 1. Water tempersture and salinity atr stations
A and B before the 1974~75 dredging, and
at station 1 before and after the 1976
dredging for beach nourishment at Panama
City Besch, Florida.

Station Date Water Salinity
Temp.
(°C) (ppt)
1974 N
A 18 Nov. 21.0 34.5
B 18 Nov. 20.8 34.3
1975
A 20 Feb 17.4 3.4
B 20 Feb. 17.5 33.9
A 20 May 26.2 32.2
B 20 May 26.0 32.2
A 12 Aug.,  28.3 26.2
B 12 Aug. 28.5 26.1
A3
1 1976
(before) Apr, 20.2 33.3
May 20.2 34.9
June 25.7 32.3
July 28.0 33.3
Aug. 27.0 35.3
Sept. 27.8 32.6
Oct, 2.9 33.1
Nov, 18.0 33.2
Dec. 12.5 34.1
1 1977
(after) Jan, 12.4 33.3
Feb. 9.0 34.3
Mar, 14.3 3.4
Apr. 22.4 33.5
May 21.8 3.3
June 25.7 32.1
July 27.5 33.6
Aug. 29.0 35.3
Sept. 27.7 32.6
Oct., 25.0 33.1
i Nov. - -
M Table 2. Textural and statistical properties of sediments in control

(undredged bottom) and experimental (borrow pit) samples taken
1 year after dredging at stations 1 to 6 along the 9-meter
depth contour off Panama City Beach, Florida, July 1977,

Textural - Statistical
Station Granule Sand Silt-clay | Mean grain sise 35td, dev. Skewmess Turtosis
(pet)  (pee),  (pet) (ph1) (pht)
' 1
Control 99.70 0.30 2.45 0.48 ~0.19 1.18
Experimantal 98,64 1.36 2.%0 0.53 «0.00 1.3
2
Control 99.6% 0,33 2.4 Q.44 -0.18 1.15
Experimental 99,80 0.20 2,43 0.48 -0.19 1.21
3
Control 99.88 0.12 .1 Q.62 =0.32 1.11
Exparimental | 0.92 98.96 0.11 1.7% 1.06 -0.46 0.82
4
Coatrol 99.86 0.14 .2 Q.61 0,31 1.16
Experisental | 0.08 99.81 o.11 .01 Q.83 -0.41 0.9%
3
Control 99.86 0.14 .11 0.59 =0.33 1.3
Experisental 99.86 0.14 2.26 Q.58 -0.28 .1
[]
Comnerol 0.3 99.52 0.14 2.1 0.76 -0.40 1.09
Experimsatal | 0.14 99.76 0.11 231 0.61 0.4 1.3
16




The particle-size distribution of sand was below 99 percent in experimental
samples from September, October, and November 1976, and from January, June,
July, August, and September 1977. The lowest level (92 percent) was recorded
in September 1976. Other low values were only in the 97- to 98-percent range.
Granule-size particles were consistently under 1 percent, but 11 experimental
samples contained more than 0.30-percent silt-clay. The highest value for the
silt-clay fraction was 8.1 percent in a sample collected on 21 September 1976.
Values of more than l-percent silt-clay were also recorded in another September
sample as well as in October and November 1976, and again in January, June, July,
August, and September 1977.

Mean grain size for experimental samples did not range below fine sand.
Sorting categories changed for two experimental samples. In the September 1976
sample, sorting was only moderate; in the May 1977 sample, it proved to be
extremely poor. For skewness, five experimental samples exhibited an
uncharacteristic trend that placed them in classifications of fine skewed to
strongly fine skewed. The single sample classified as strongly fine skewed was
obtained in September 1976; the others were collected in September and October
1976, and August and September 1977. Deviation from the normal leptokurtic
condition was recorded for five experimental samples. Values corresponding to
mesokurtic were recorded in August 1976, and April and May 1977. Values in the
very leptokurtic range were recorded in January and June 1977.

A carbon content percentage greater than the base-line average was recorded
in 12 experimental samples; however, this number of samples may be low since no
carbon analyses were made after the June 1977 sampling. The highest recorded
value was 2.32 percent for the September 1976 sample. Other slightly elevated
values ranged between 0.31 and 1.21 percent. Among these 12 samples, the pro-
portion of organic carbon to carbonate carbon was higher for carbonate in 6
samples, higher for organic in 5, and in 1, the ratio was nearly even.

Sediment data for control and experimental samples collected at the six
stations in July 1977 has been tabulated for comparison (Table 2). These
analyses include only textural and statistical properties; no information on
carbon chemistry was available.

At the six stations, granule-size particles were present in only four
samples, and three of these came from borrow pits at stations 3, 4, and 6. The
single control sample containing granules also came from station 6, and the
overall granule distribution was under 1 percent. Sand content was about 99
percent in all collections. For the silt-clay fraction, only one value was
considered abnormally high and that was recorded for the experimental sample
from station 1 (1.36 percent).

With the one exception of medium sand (station 3, experimental), all samples
fell into the classification of fine sand. Calculations for sorting showed that
9 of 12 samples were well to moderately well sorted. Other classifications
included moderately sorted (station 4, experimental and station 6, control) and
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poorly sorted (station 3, experimental). Skewness values were characteristic
for five samples (symmetrical to coarsely skewed), and the other seven samples
fit the strongly coarse-skewed classification and were about equally divided
between the control and experimental samples. The normal, or leptokurtic
condition, was found in nine samples. Of the remaining three, the experimental
sample from station 4 and the control sample from station 6 were mesokurtic,
while the experimental sample from station 3 was platykurtic.

Although sedimentological conditions in some experimental samples varied
from the base-line criteria until late 1977, large variations were confined to
borrow pit sediments at station 1 within 2 months after dredging. During that
period, properties which may have been limiting to benthos were high silt-clay
and organic carbon content.

Diver reports between 18 August (10 days after dredging) and 4 October 1976,
stated that the station 1 borrow pit was 3 to 5 meters deep and had very dark
surface sediments of an extremely soft, silty texture. Initially no surface
signs of benthic life (burrows, mounds, or trails) were reported. Within the
next month, sediments had become firmer and sandier; signs of infauna activity
were conspicuous, crabs and other epibenthos were numerous, and a variety of
fishes was observed. After 12 months, and on the last dive at station 1 in
November 1977, divers concluded that borrow pits had filled to within a meter
of surrounding bottom, and that sediments inside were still finer, darker, and
less compact than sediments outside, but marine life appeared similar in control
and experimental areas.

4. Benthos.

The checklist of organisms in Appendix B contains about 362 organisms at
the species level, representing 14 invertebrate phyla and the vertebrate class,
Osteichthyes (bony fishes). Of this number, Annelida had 152 species (42 per-
cent), Arthropoda had 108 (30 percent), and there were 69 mollusks (19 percent).
The remaining 33 species (9 percent) were divided among 1l groups: Cnidaria,
Platyhelminthes, Nemertinea, Nematoda, Phoronida, Brachiopoda, Sipunculida,
Echiurida, Echinodermata, Hemichordata, and Cephalochordata.

Species counts from each station showed a total of 58,068 individuals
collected. On a percentage basis, more than half were annelids (55 percent),
19 percent were mollusks, 18 percent were arthropods, Cnidaria and Cephalochordata
each accounted for 2 percent, Nematoda and Echinodermata both had 1 percent,
and the other seven groups contained 2 percent, collectively. For the three
major phyla, species that were numerically dominant in one or more of the base-
line or control site collections are given in Table 3.

All station data for richness, quantitative abundance, diversity (H'), and
equitability (J') were tabulated by base-line, control, and experimental sample
categories (Tables 4, 5, and 6). Graphic analyses of Morisita's Index and
stability are given in Appendixes D, E, and F.




Table 3.

numerically abundant at one or more base-line or control
stations offshore Panama City Beach, Florida, November 1974

to Noveaber 1977.

Species in dominant phyla (listed alphabetically) that were

MOLLUSCA

Acteocina candei
Cylichnella bidentata
Diastoma varium
Brvilia concentrica

Lepton sp.
Lucina muyltilineata
ANNELIDA

Armandin agills
Armandiu maculata
Brania wellfleetensis
Ceratonereis irritabilis
Chone sp.

Dispio uncinata
Eteone lactea

Glycera americana
Gonlada littorea
Haploscoloplos folicsus
Lumbrineris cruzenzis
Lumbrineris tenuis
Lumbriner:is tetra:sa
Magelona riojai
Magelona sp.
Mesochaetopterus sy, ta fus

ARTHROPODA

Acanthohaustorius sp.
Albunea paretii
Ampelisca abdita
Ampelisca ¢errills
Cyclaspis varians
Cyclaspis sp.
Erichthonius sp.
Lepldactylus sp.

Natica pusiila

Periplome margarituceum

Pitar simpsoni
Strigilla mirabilis
Tellina texana
Tellina versicolor

Nephtys ducera
Nephtys picta

Onuphis eremita oculata

Paraonis fulgens

Paraprionospio pinnata

Prionospio cristata

Rullierinereis mexicang

Scolelepis texana
Scoloplos armiger
Spio pettiboneae
Spiophanes bombyx

Unidentified Oligochaete

Monoculodes sp.
Oxyurostylis smithi
Processa hemphilli
Protohaustorius sp.
Pseudohaustorius sp.

Pseudoplatyischnopus sp.

Synchelidium sp.

Unidentified Ostracod

Table 4.

(J') and base-line stations offshore Panama City Beach,
Florida, November 1974 to July 1976.

Species richness, abundance, diversity (R'), and equitability

Station Date Replicates Species Individuals LM J¥
per ssmple per =
(No.) (No.) (No.)
A Nov. 1974 § 15 2,064 1.9 0.7
Feb. 1975 27 3,008 2.2 0.7
May 1975 41 4,784 2.8 0.8
Aug. 1975 43 3,888 3.1 0.8
Avg. 32 3,436 2.5 0.8
Range 15 to 2,06h to 4,784 1.9 to 3.1 0.7 to 0.8
B Nov. 1974 4 2? 3,%00 1.9 0.6
Peb. 1975 26 3,984 2.3 0.7
May 1975 28 5,344 2.3 0.7
Aug. 1975 &7 5,248 3.0 0.8
Avg. 32 4,596 2.4 0.7
Range 26 to 3,808 to 5,344 1.9 to 3.0 0.6 to 0.8
1 Apr. 1976 32 67 1,506 2.5 0.6
June 1976 36 9% 1,902 3.5 0.8
July 1976 36 120 7,178 3.1 0.6
Avg. 9% 3,529 3.0 0.7
Range 687 to 1,506 to 7,178 2.5 to 3.5 0.6 to 0.8
Overall
Avg. &9 3,883 2.6 0.7
Range 15 to 120 1,506 to 7,178 1.9 to 3.5 0.6 to 0.8
—————— — -




Table 5. Species richness, abundance, diversity (H'), and
equitability (J') at control stations offshore
Panama City Beach, Florida, August 1976 to November

1977.
Station Date Replicates Species Individuals H' J*
per sample per m
(Mo.) (o) _ (No.)
1 10 Aug. 1976 16 72 5,576 2.4 0.6
18 Aug. 1976 80 5,500 2.8 0.6
24 Aug. 1976 84 4,836 2.9 0.6
1 Sept. 1976 74 3,080 2.9 0.7
8 Sept. 1976 83 2,260 3.4 0.8
21 Sept. 1976 89 3,128 3.0 0.7
4 Oct. 1976 87 3,116 3.3 0.7
18 Oct. 1976 77 3,912 2.6 0.6
1 Nov. 1976 67 3,020 2.6 0.6
1 Dec. 1976 74 3,080 3.0 0.7
5 Jan. 1977 56 1,724 3.0 0.8
2 Feb. 1977 53 1,516 3.1 0.8
1 Mar. 1977 64 2,360 3.1 0.7
1 Apr. 1977 57 2,632 3.1 0.8
2 May 1977 55 2,572 2.7 0.7
1 June 1977 55 1,976 3.3 0.8
5 July 1977 64 3,264 3.1 0.7
2 Aug. 1977 80 5,168 3.0 0.7
1 Sept. 1977 70 3,572 2,9 0.7
3 Oct. 1977 64 2,112 2.8 0.7
1 Nov. 1977 72 2,904 3.0 0.7
Avg. 70 3,205 3.0 0.7
Range 53 to 89 1,515 to 5,576 2.4 to 3.3 0.6 to 0.8
1 11 Jul. 1977 40 99 3,365 3.2 0.7
2 15 Jul. 1977 40 112 3,750 3.4 0.7
3 25 Jul. 1977 40 105 4,326 3.2 0.7
4 26 Jul. 1977 .40 74 4,050 2.9 0.7
5 27 Jul. 1977 40 57 1,408 3.0 0.7
6 28 Jul. 1977 40 66 2,483 3.0 0.7
Avg. 86 2,817 3.1 0.7
Range 57 to 112'1,408 to 4,326 2.9 to 3.4 0.6 to 0.8
Overall
Avg. 74 3,119 3.0 0.7
Range 53 to 112 1,408 to 5,576 2.4 to 3.4 0.6 to 0.8
20




Table 6. Species richness, abundance, diversity (H'), and

equitability (J') at experimental stations offshore
Panama City Beach, Florida, August 1976 to November
1977.

Station Date Replicates Species Individuals ' Jv
per sample per u?
(No.) {No.) (No.)
1 10 Aug. 1976 16 20 324 2.0 0.7
18 Aug. 1976 . 38 976 2.2 0.6
24 Aug. 1976 60 2,136 2.6 0.6
1 Sept. 1976 a8 1,612 2.1 0.6
8 Sept. 1976 47 1,344 2.7 9.7
21 Sept. 1976 45 924 2.9 0.8
4 Oct. 1976 X 85 2,440 3.7 0.8
18 Qct. 1976 46 1,124 2.9 0.8
1 Bov. 1976 55 2,044 2.5 0.6
1 Dec. 1976 54 3,540 2.3 0.6
5 Jan. 1977 36 2,192 1.8 0.5
2 Feb. 1977 44 2,212 1.9 0.5
1 Mar. 1977 62 3,732 2.6 0.6
1 Apr. 1977 52 3,144 2.2 0.6
2 May 1977 54 1,656 2.8 0.7
1 June 1977 69 3,256 3.2 0.8
5 July 1977 49 1,964 2.7 0.7
2 Aug., 1977 70 2,920 3.2 0.8
1 Sept. 1977 32 440 2.9 0.8
3 Oct. 1977 61 1,588 3.1 0.8
1 ov. 1977 54 1,220 2.9 0.7
Avg. 51 1,942 2.6 0.7
Range 20 to 85 324 to 3,732 1.8 to 3.7 0.5 to 0.8
1 11 July 1977 40 81 2,422 2.9 0.7
2 15 July 1977 40 114 3,862 3.5 0.7
3 25 July 1977 40 98 4,037 3.3 0.7
4 26 July 1977 40 94 2,587 3.4 0.8
5 27 July 1977 40 80 2,644 2.9 0.7
6 28 July 1977 40 83 3,034 3.4 0.8
Avg. 92 3, 101 3.2 0.7
Range 80 to 114 2,422 to 4,037 2.9 to 3.5 0.7 to 0.8
Overall
Avg. 60 2,200 2.8 0.7
Range 20 to 114 324 to 4,037 1.8 to 3.7 0.5 to 0.8




a. Richness. The data from base-line and control samples indicate that
species richness followed an irregular seasonal pattern. Generally, numbers
of species were lowest in a period between late fall and spring, and showed
one or more peaks sometime between midsummer and late fall.

For base-line collections (Table 4), the number of species per sample
averaged 49 and ranged between 15 (November) and 120 (July). The average for
control samples was 74 and ranged between 53 (February) and 112 (July). Inter-
mediate values were recorded for experimental samples. In these collections,
average number of species per sample was 60; the low, which was only 20,
occurred in the first collection after dredging; the high was 114, recorded in
July 1 year later.

On a date-to-date comparison at station 1 and stations I to 6, richness
data for control and experimental samples (Tables 5 and 6) gave somewhat
conflicting results. For time-sequence samples at station 1, richness data
showed incomplete borrow pit recovery as numbers of species prove to be
consistently higher for controls on every occasion except 1 June 1977. This
was reflected in the average of 70 and the range between 53 and 89 for control
samples, as opposed to an average of 51 and a range of 20 to 85 for experimental
samples. Even so, a degree of recovery was evident at station 1 a few weeks
after dredging, and richness data for control and experimental samples first
approximated one another by October 1976. Species recorded in the early stages
of recovery at station 1 are of special interest because they include survivors,
migrators, and perhaps the first recruits (Table 7).

Contrary to indications of the incomplete recovery discussed above, results
for richness in the one-time sampling at stations 1 to 6 showed that borrow pits
generally supported more species than undredged bottom at 1 year. This was true
for stations 2, 4, 5, and 6. Findings at station 1 were contradictory, and at
station 3, species in experimental collections were outnumbered by those in
control collections. The number of species in control samples averaged 86 and
ranged between 57 and 112; the number for experimental samples was higher with
an average of 92 and a range between 80 and 1i4.

Even though richness data are somewhat inconsistent, overall they indicate
that faunal recovery began rapidly and was virtually complete throughout the
study area in about 1 year. Data from the one-time sampling at six stations
support this statement to a greater degree than those from regular time-sequence
samples at station 1.

b. Abundance. Except for a few anomalies, seasonal cycles of faunal
abundance coincided with periods of low and high species diversity, i.e., fewer
animals were recorded in winter collections, and peak numbers generally occurred
at various times between March and December. In base-line samples, numbers of
individuals per square meter of bottom averaged 3,883 and ranged from 1,506
(April) to 7,178 (July). The average for control samples was 3,119, with a
range betwen 1,408 (July) and 5,576 (August). Experimental samples had an
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average of 2,200, with a range between 324 (immediately after dredging), and
4,037 1 year following dredging.

Results of periodic sampling at station 1 showed that numbers of individuals
within the borrow pit first reached control sample abundance in December 1976,
or about 3 months after dredging had been completed. From that time through the
next four sampling periods, individuals in experimental samples were more
numerous than in control samples. In May, abundance values were reversed, then
again favored the experimental sample in June but remained higher in controls
until collecting terminated in November 1977. Thus, a pattern of abundance
indicative of faunal recovery within 3 months did not occur the following sum-
mer and fall seasons.

At stations 1 to 6, one-time sampling in July neither confirmed nor refuted
evidence of recovery from time-sequence sampling at station 1. Numbers of
individuals were higher in control samples at stations 1, 3, and 4, while
abundance values were higher in experimental samples at stations 2, 5, and 6.

A comparison of averages and ranges showed that the average number of individuals
per square meter was higher for experimental samples. The low for experimental
collections was well above that of control samples, and the high for experimental
samples was comparable to the high for control samples. In summary, abundance
values demonstrated rapid initial faunal recovery in the borrow pits that was
practically complete after about 12 months.

c. Diversity (H') and Equitability (J'). For comparable pairs of control
and experimental samples, species richness and abundance data were converted
statistically to provide an index of diversity (H') that was used to numerically
determine degrees of difference between faunal communities in undredged bottom
and borrow pits. Observed differences were validated for each sample set by
calculating equitability (J'), which is a mathematical measurement of how evenly
organisms in a sample are divided among the various species represented (Pielou,
1975). Used in combination, values of H' and J' for base-line and control samples
were regarded normal. For experimental samples, lesser values of H' and J' were
attributed to dredging effects, and equal or higher values were considered
evidence of faunal recovery. In base-line samples, values for both parameters
were slightly higher in summer months, but control samples at station 1 showed no
seasonal trend.

Average values for H' and J' in base-line samples were 2.6 and 0.7
respectively, with H' ranging from 1.9 to 3.5 and J' ranging from 0.6 to 0.8.
Average H' in control samples was a little higher than base-line but J' was the
same and ranges of both were within base~line limits. Among experimental
collections, average H' was 2.8 and ranged between 1.8 and 3.7. The average for
J' was the same as for base-line and control samples, but the low was 0.5 and the
high was 0.8. Lowest values for H' and J' were recorded in January and February,
and may have been a result of low water temperature as well as dredging.

When H' and J' values for control and experimental samples taken on the same
data were compared, the results showed little regularity. In the series from
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station 1, the first experimental sample to equal or surpass control values of

H' and J' was collected in October, about 2 months after dredging. From that
time until November of the next year, only 5 of 14 experimental samples showed
evidence of faunal recovery. Recovery was demonstrated somewhat better by H'

and J' data from the six stations sampled in July 1977. At four borrow pit
stations, experimental samples had the same or higher diversity and equitability
values than control samples. Also, average H' for experimental samples was
higher than that for control samples, and averages of J' were the same inside and
outside borrow pits.

A review of diversity and equitability results suggests the following:
(1) the benthos off Panama City Beach exhibited an annual cycle in which species
diversity and abundance were greater in warm water months than in winter; (2)
faunal recovery in the borrow pit at station 1 was evident to a considerable
degree within 2 to 3 months after dredging, and became nearly complete by the
end of sampling in November 1977; and (3) faunal recovery also occurred within
1 year of dredging in at least half of the six borrow pits sampled. To further
test these inferences, sets of biotic data from control and experimental samples
were evaluated using Morisita's index of faunal similarity and stability analyses.
Morisita's index was first used to develop similarity matrices (App. D), and then
to perform a classification analysis that arranged control and experimental
samples in the form of a dendrogram according to their various degrees of likeness
(App. E). Two stability analyses were made (App. F). The first shows the amount
of sample variation among the control and experimental samples when compared to
the centroid of the statistical faunal cluster calculated from all base-line and
control data. The second shows time to faunal recovery by plotting experimental
sample data against the nearest mathematical edge of the same statistical cluster.

d. Morisita's Index. Similarity matrices were calculated and diri¥ayed for
time-sequence samples from station 1, and for one-time colis2ri.ns at scagions 1
to 6 (App. D). A regular pattern of light cells (no similaiity) and dark cells
(high similarity) was not evident because 45 percent or more of station-to-
station comparisons in both values had faunal overlap of at least 50 percent.
For additional clarification, the same data were used to generate a classification
analysis for presentation as a cluster diagram (App. E). In performing the
necessary calculations, a Q-mode (normal) analysis was made to show faunal
relationships on a station-to-station basis; no data transformations were made
because doing so would obscure the dominant ranking of any faunal elements in
the samples; and group averaging was selected as the sorting strategy.

For time-sequence samples, the first five (1 September 1977-experimental to
10 August 1976-experimental) show very little similarity to any other samples
and were therefore considered unrelated, or outliers. These outliers include
two summer-fall experimental samples taken 1 year after dredging, two similar
winter collections taken about 6 months after dredging, and the first experimental
sample taken a few days after the dredging. The interpretation here is that the
two experimental samples 1 year after dredging are as unrelated to other samples
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as the one taken immediately after dredging and the two taken in winter during
the presumed period of least faunal diversity and abundance.

The next group is the first cluster and has five samples (1 April 1977-
experimental to 2 May 1977-experimental). These are related by season (spring),
and consist of a base~line sample and control and experimental samples collected
8 to 9 months after dredging. This mixture, and close correspondence between
control and experimental samples suggests that community recovery has occurred
within the borrow pit at station 1.

Then there is a single, odd sample with no close associates (1 November 1977-
experimental), followed by the second cluster which contains eight samples
(4 October 1976-experimental to 3 October 1977-experimental). Except for the
two control samples, this group represents the experimental samples in the fall
during the first 3 months after dredging.

Cluster three is considered the opposite of cluster two. It has seven
samples (10 August 1976-control to 2 August 1977-control); five are post-dredging
late summer and fall control samples; one a preconstruction control sample from
July; and one a winter experimental sample.

Cluster four is the largest grouping and contains the next 15 samples (1
September 1977-control to 1 November 1977-control); 8 of these are fall control
samples and closely associated with experimental samples taken as soon as 2
weeks after dredging, as well as in various other months. Here, the indication
is that recovery at station 1 began very quickly after dredging.

The fifth and last cluster conta’ns six samples (1 June 1977-control to
11 July 1977-experimental), which ar: equally divided among summer control and
experimental samples taken about 1 year after dredging. Similarities between
clusters one and five provide substantial evidence of faural recovery over a
postconstruction period of 8 to 11 months.

For the one-time sampling at six stations, control and experimental
collections all show a high level of faunal affinity and therefore support
cluster data from station 1 showing a recovery time of 1 year or less. At the
time these samples were taken, the diagram shows that station location east to
west along the coast was a greater clustering factor than whether or not a
sample came from a dredged or undredged bottom. This is not surprising
considering the daily discharge of estuarine water through West Pass and into
nearshore waters at the eastern end of the study area.

e. Stability Analyses. In the first analysis, control and experimental
samples are represented along the x-axis according to the number of days before
and after dredging (see App. F). The y-axis is a scale of increasing distance
from a statistically determined centroid, or midpoint within a community clus-
ter represented mathematically and calculated from all available base~line and
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control data. This graph shows a large variation occurring in control and
experimental samples, and at corresponding times, both appear about equally
distant from the centroid--distance to maximum community stability. In other
words, control samples did not show close connections to the centroid, nor

did they follow a seasonal or any other discernible pattern in relation to

that point. Likewise, experimental samples showed no definite postconstruction
deviation from the centroid, and followed no subsequent trend that might have
indicated recovery. In fact, when respective sample distances from the centroid
were compared in a Mann-Whitney U-Test, it was found that variations among
control and experimental samples were statistically indistinguishable. The point
emphasized by this analysis is that faunal variation was a major feature of both
control and experimental samples.

In the second graph, the y-axis scale (labeled distance to cluster edge)
refers to the edge of the statistical community (to a 95-percent confidence
level) that has the centroid as its midpoint (App. F). The zero point on the
scale represents the nearest edge of the community, higher positive values are
increasing distances from the edge, and negative values show that the experimental
sample falls inside the cluster about the centroid and cannot be statistically
separated from it. Experimental samples along the x-axis are arranged by day
number in postdredging sequence. The x-y plots show that an experimental sample
first touched the edge of the centroid cluster on day 332 (5 July 1977), about
11 months after dredging was completed at station 1. This intersection of an
experimental sample with the zero line represents time to faunal recovery.
However, in several later samples, the plot again falls outside the cluster edge,
and does not return until October, 14 months after dredging and 1 month before
sampling ended. This situation may be due to normal sample variation.

VI. CONCLUSIONS AND DISCUSSION

Study results indicate several general conclusions related to hydrology,
sediments, and benthic fauna of borrow pits and undredged adjacent bottom.
Hydrological measurements included temperature and salinity, recorded quarterly
at stations A and B in 1974 and 1975, and monthly at station 1 during a 20-month
period between April 1976 and November 1977. Temperature data showed that
regular seasonal changes are subject to rather wide year-to-year variations.
Summer temperature was the most consistent, but in spring, fall, and winter,
observed yearly differences were on the order of 10° Celsius. In part,
fluctuations of this magnitude could conceivably mediate events resnonsible
for changes in benthic diversity and abundance recorded in base-line, control,
and experimental samples.

Salinity was characteristically high (above 32 parts per thousand); however,
a low value of 26 parts per thousand, recorded in August 1975, showed that the
study area may at times be influenced by estuarine water masses from St. Andrew
Bay and perhaps other areas as well (Salsman and Ciesluk, 1978). As with
temperature, such periodic change could be translated into adjustments in
community stiructure. In the case of salinity, however, the effects might be
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more than physiological, as foreign water masses would undoubtedly introduce
a variety of immigrant organisms and potential community recruits.

A comparison of sediments from undredged bottom and borrow pits showed
that most deviations from normal properties appeared in experimental samples.
Major sedimentological differences could be identified due to accumulation of
loosely packed, darker, and siltier sediments in the pits shortly after dredging.
These distinctions became more subtle with time, and by the following year, the
surface samples (in nearly filled pits) were very similar to sediments on the
adjacent undisturbed sea floor. When compared to base-line samples, specific
differences included the following: (1) lower sand content, (2) higher silt-
clay content, (3) poorer sorting, (4) more finely skewed, (5) more variation '
in both directions from a leptokurtic condition, and (6) higher content of
organic carbon.

In the borrow pit at station 1, altered sediment texture was confirmed by
divers, and bathymetric changes were recorded over time. Depth of the cut was
3 to 5 meters below the sea floor, and sediment at the bottom initially appeared
dark, soft, and silty. Within a few months this material was covered by fine
sand. By the end of sampling in November 1977, the pit had filled to within a
meter of the surrounding bottom. A final visual impression was that sediments
were still finer and darker, but no distinction could be made between epibenthic
and pelagic marine life inside and outside the borrow pit.

Dredging caused an immediate decline in the bottom community followed by a
rapid postconstruction recovery that was virtually complete after 1 year. This,
or even a shorter recovery period of 8 to 9 months, was supported by analyses
that included: (1) species richness, (2) abundance of individuals, (3) diversity
and equitability indexes, (4) Morisita's index of faunal similarity, and (5)
stability analyses. It is important to again note that sampling beyond 1 year
indicated lack of complete faunal recovery. This may be true, or these samples
may merely be representative of large natural environmental variations that
were shown to be an inherent characteristic of the shallow coastal system off
Panama City Beach.

On the basis of data presented here, and complementary studies by Saloman
(1976) and Culter and Mahadevan (1982), it is evident that dredging done at
Panama City Beach has had no adverse long-term effect on bottom dwelling
invertebrates, sediments, or water quality either along the shore or in offshore
borrow areas. Short-term ecological consequences of dredging were shown to last
only about 1 year, and included only minor sedimentological changes and only a
small decline in diversity and abundance among bottom dwelling invertebrates.
This lack of evident protracted environmental alteration is due to factors
related to physical and biological oceanography within the dredging and disposal
areas, and to certain engineering features of the beach restoration project. The
natural factors would include the following regional characteristics: (1) moderate
to high wave energy capable of eroding and transporting large volumes of sediment
annually, (2) tidal, longshore, offshore, and storm generated currents that have
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the same, or greater, capability of transporting nearshore sediments, (3) a
geographic location that is regularly influenced by water masses and marine
life of estuarine, coastal, and oceanic origins, (4) a native infauna that
is diversified, abundant, and well adapted to substrate disruption and
movement, and (5) a fauna that is composed of subtropical and temperate
species whose active reproductive periods are limited by low water
temperatures normally recorded in only 1 or 2 winter months.

As for features of the dredging project, numerous small borrow areas were
used, instead of fewer larger ones, and they were dredged only to a depth of
about 5 meters or less. At this level, no strata of silt, clay, or rock were
uncovered so that sediment type in dredged areas remained very much like
sediment in undredged areas. Also, dredging occurred in fairly shallow water
where sediment transport supplied the volume of sand required to rapidly fill
the borrow pits. In this connection, it is important to mention that because
of their fast filling rate, and the normally low concentration of suspended
solids in overlying water, no biologically detrimental quantities of silt and
clay size particles accumulated in borrow areas off Panama City Beach. If
anything, during the recovery period, data support the theory that within
borrow pits a relative decrease in turbulence and a slight increase in organic
deposits may have been responsible for figures showing a higher diversity and
abundance of infauna in some dredged areas compared to figures for bottom left
undisturbed.

In general, results of coastal restoration studies at Panama City Beach
agree with findings for similar projects in comparable surroundings (Thompson,
1973), and along with more recent work (Turbeville and Marsh, 1982), provide
additional information that can be used both locally and elsewhere to more
accurately predict and evaluate environmental effects of beach nourishment
operations. Nevertheless, since each coastal and estuarine area has certain
unique features, it is important to continue a close association between
ecological research and coastal engineering. Ideally, the research should be
conducted to collect base-line data, proceed during all phases of construction,
and continue after project completion for a sufficient period of time to obtain
short-term (1 year) and long-term data (2 years or longer). In all instances
major research emphasis should at least include: (1) factors related to
geographic and meteorological conditions, (2) sedimentology, (3) water quality,
(4) hydrodynamics, (5) resident and migratory biota at the bottom and throughout
the water column, (6) interactions between biotic and abiotic elements, and (7)
sociceconomic circumstances. By using such a research-oriented approach in
future engineering projects, many important coastal resources could be protected,
or even enhanced, and most environmental problem areas would be identified and
avoided.
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APPENDIX A
HYDROLOGICAL AND SEDIMENT DATA BY STATION
Hydrological and sedimentological data, by station and date, for offshore

stations (9~meter depth) before and after dredging-~-beach restoration
project, Panama City Beach, Florida (November 1974 to November 1977).
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MYORILCSICAL AND SSDIMENTOLCSICAL JATA, 3¥ STATIDON AND DATE, FOR
GFFSHORE STATIONS {30-FOUT DEPTH) BFEFORE AND AFTER DIEDGING —
BEACH RESTORATION PROJECTs PANAMA CITY BEACH. FLCRIDA (NOVEMBER
1974 TO NOVEMBER 1977)«
STATION A - CONTROL
BARAMEIER aczs 201885 08 as7s  wean _BANGE
¥> 3870 38.500 34,390 32.220 264220 31.832 26.22 TO 36,30
WATER TEMP.. C 21:000 17.400 26,200 280300 23.225 17.40 TO 28.30
FRRASERY i ux
SAND 99.861 99.892 99.826 99.860 99.83 TO 99.89
SILT 0e139 04108 O0-17e 0e140 Oei) TO 0a27
CLAY
MEAN GRAIN SIZE, § 20203 24294 2.633 2310 2420 TQ  2.43
STe JEVIATIONs #  0s715 04595 0.499 0.603 0450 TO 0.71
SKEWNESS 02186 -0¢206 ~02199 ~0:28 YO ~0.16
KURTISTS 1018 1.148 1.227 1e129 1201 TO 1223
Te CARBONe WT.X 0113 0.144 0,080 0070 Qel02 0«07 TO Oel o
Te CRGANIC C 0.081 0024 Oed07 0.0%0 0,050 0,02 YO 0,008
7. CARBONATE C 04032 0o120 04033 04020 0.051 0+02 TO 0e12
STATION B - CONTROL
PABAMETER ucze 20782575 sers  mean  sance
ZALTS 3870 360330 33.890 32.170 264110 3148625 26e11 TQ 34,33
WATER TEMP., C 202800 17.500 26.000 28.500 23.200 17.50 TO 28.30
FEAUUEIL e 0.502 0.502 0e50 YO 0.50
SAND 99.871 99341100300 99.886 ©99.774 99.36 TO 100.00
SILT 22129 0.157 Je114 02133 0.11 TO Oes6
CLAY
MEAN GRAIN SIZE, § 2.213 20169 2.330 20487 2.290 2417 TO 2443
STe DEVIATIONs §  0o802 0.746 24562 0554 0.665 0.55 TQ 0.80
SKEWNESS -00236 00382 ~0+234 -3.099 -0:38 TA =-0.09
KURTOSTS 19282 1s177 1s136 14376 1.237 113 TO 1.38
T. CARBONs WT.X 0.106 0.338 0,982 0s1784 0.08 TO 0,33
T+ GIGANIC C 0.084. 0.114 0.008 0069 001 TO 0o11
T. CARBONATE ¢ 1 0.022° 0.220 3.376 04105 0.02 TO 0.22
TREASURE [SLAND MOTEL (STATION 1) ~ CONTROL
-
mums__.._...._gan._fﬁfh.--_zm MEAN_ BANGE
L 3870 330330 32,330 33.280 32,980 32.33 TO 33.33
WATER TENPe, C 20.200 25.700 23.000 24.633 20.20 TGO 28.00
IERT wrox 0.156 04156 0016 TO 0.16
SAND 99.836 99.836 99.8¢ TO 9984
SILT 0.008 0.008 0.0% TG 0401
CLAY
MEAN GRAIN SIZE, & 2.407 24407 2441 TO 2.4
ST, DEVIATIONs § 0670 3470 0.4% 7o osar
SKEWNESS 0.020 0.020 0.02 TO 0402
KURTOSI S §.228 12238 1.23 70 1.23
Te CARBON, WToX 0.269 04269 0.27 TO 0427
Yo ORGANIC C p.032 0.032 003 TO 0403
T CARBANATE C 0.237 0.237 0:24 TO 0s24




nap
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TREASURE ISLANO MOTEL (STATION 1) - CONTROL ¢ EXPERIMENTAL

P POr P s 7 ¢ 7 | W s 107 | i

» /70 35.280 38. 280
WATER TEMP.s C 27.000 27.000
FUEE wrox
SAND 99. 856
SILTY Oelaa
CLAY
MEAN GRAIN S12E, 8 2+481
STe DEVIATION, # Oes11
SKEWNESS ~0e137
KURTGOSIS 1017
Yo CARBON, 4T.X Oe387
Te ORGANIC C 0.336
Te CARBCNATE C 0.011

TREASURE TSLAND "MOTEL (STATION 1) - CONTROL & EXPERIMENTAL

- Ix - 13
eABAVETZES S——7 4 -4 p— 7374 1 o—

SAL g%?v.‘oklo 3%.280 35.280
WATER YEMP.» C 27.000 27.000
ﬁg#u‘-ao WTeX 04271
SAND 99.418
SILTY G311
CLAY

MEAN GRAIN S1ZE, § 24493
STe. JEVIATION, & 0.530
SKCWNESS ~0.067
KURTOS1IS le 436
Te CARDONs WT,.X Q0.308
Te QRGANIC C 0+300
Te CARBONATE C 0.008

TREASURE ISLAND MOTEL (STATION 1) - CONTROL © EXPERIMENTAL

eARMIETERS S 7 74 1 B e 7+ 7+

LIN . /0 3%.280 35.260
WATER TEMP., C 27.000 27.000
m WTeX 0063
SAND 99.634
SILY 0303
CLAY
MEAN GRAIN SI1ZE, # 24801
STe JEVIATION, § G488
SKEWNESS Ge024
KURTOSIS 1e209

Te CARBON, WT.X 0361
Te ORGANIC C 0
Te CARDONATE C
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TREASURE ISLANO MOTEL (STATION 1) -~ CONTROL £ EXPERIMENTAL

= Ru TE - EXPE W
PARAMEILRS Qnﬁ_ﬁ% u.ﬁ_giiiﬁinln

5 A

CIN » /70 32,610 32.610
WATER TEMP.» C 27,800 27.800
%UL s WTeX 0.187
SAND 99,672 97.108
SILT O.141 24892
a av
MEAN GRAIN SIZE, € 20323 24 747
STe JEVIATION, @ 0.558 0.587
SKEWNESS -0,.,281 0.28S
KURTOS1S 1,189 1118
Te CARBON, WT.% 0,348 1e123
Te ORGANIC C 0,100 G«039
Te CARBONATE C Oe248 1.084

TREASURE ISLAND MOTEL (STATION 1) -~ CONTROL & EXPERIMENTAL

. mi-sppe  emc- oo

AL IN . /0 32.610 32.610
WATER TEMPs» C 27.800 27.800
ERABEET wrax
SAND 99.776
SILY 0.226
CLAY
MEAN GRAIN SI2E, & 2+.%08
STe DEVIATION, 8 Qe507
SKEWNESS -0.0198
KURTJSIS 1348
Te CARBON, wT.X 0.302
Te GRGANIC C 0.257
Te CARBONATE C 0.045

TREASURE [SLAND MOTEL (STATION 1) ~ CONTROL & EXPERIMENTAL

eASAMETEES. RAIE_- GouIBAL RALE - EXSERJYENTAL

» /70 32.610 32.810
WATER TEMPes C 27.800 27.800
BRRADERT wr.x
SAND 91.896
SILT Ss 100
CLAY
MEAN GRAIN SIZE, # 2.838
STe DEVIATION. # 0736
SKEWNESS 0.340
KURTOS1S 1.070
Te CARBONe WToX 2.318
Te QRGANIC C 0s062
Te CARBONATE C 1.8%6
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TREASURE I[SLANDO MOTEL (STAVION 1) ~ CONTROL & EXPERIMENTAL

BABAMEILRS

b .7 73 £ 8

b 7 7.1

. /70
WATER TEMP+s C

ULEs WT.X
SAND
SILY
CLAY

MEAN GRAIN S1ZE, 7
STe JEVIATION. @
SKEWNESS

KURTOSIS

Te CARBONs wToeX
Te CRGANIC C
To CARBONATE C

33:.080
28,900

33.060
244900

0.092
99.626
0.283

2.452
0.481
~0e16S
1.202

0e.281
‘0.187
0.094

TREASURE ISLAND MOTEL (STATION 1) - CONTROL £ EXPERIMENTAL

PARAMEICRS

S ¥ 77 V51 %

QAIE_:.%MAL

SRIRPESh,o

[N
WATER TEMP,» C

RBIET wrox

SAND
SILTY
CLAY

MEAN GRAIN SIZE, ®
STe DEVIATION: §
SKEWNESS

KURTOSIES

Te CARBON, WT.X
Te ORGANIC C
Te CARBONATE C

33.060
24.900

33.060
24,900

98,611
1389

2.536
Oeoll
0.15S
1.068

0.722
0.700
0.072

TREASURE ISLAND MOTEL (STATION 1)

PARAMEYER: — ViV L RALE - EXPORLISSHIAL

= CONTROL & EXPERIMENTAL

LIN » /70 33.170 33.170
WATER TEMP.» C 18,000 18,000
MIAGERL wrox 0.108
SAND 98,769
SILT 1.123
CL AY
MEAN GRAIN SI2E, ® 2507
ST. DEVIATION, @ 0.536
SKEWNESS -0s082
KURTOSIS 1.492
Te CARSBON, WT.% 0.519
Te ORGANIC C 0.316
Te CARBONATE C 0,203
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TREASURE ISLAND MOTEL (STATION 1)

nm.%

PABAMEICES

= CONTROL £ EXPERIMENTAL

ME_-_EML

LIN » /0
WATER TEMP.s C

MEAN GRAIN SIZE,
$T. DEVIATION.
SKEWNESS
XKURTOSLS

Te CARBON: WT.X
Te ORGANIC C
Te CARBONATE C

34.060
12300

99.876
O«124

2+ 300
QeS77
-0 e267
1.118

34,060
12.500

Ge 032
99.086
0.862

2.52‘
0.471
0.074
12295

TREASURE ISLAND MOTEL (STATION 1) - CONTROL € EXPERIMENTAL

PABAMEIERS .

o v 74 +

MLE_'.WL

(W) » /9
"?!ﬂ TENP., C

UG wrox

SAND
SILT
CLAY

MEAN GRAIN SI2E,
STe OEVIATION, #
SKEWNESS
KURTOS 1S

Te CARBON, WT.X
Te ORGANIC C
Te CARBONATE C

33.280
12400

N

33.280
12.400

TREASURE [SLAND MOTEL (STATION 1) - CCNTROL € EXPERTMENTAL

QAIE_‘_E%FHIAL

SABAMEIERS

* » /0 344330 36,330
WATER TEMP., C 9.000 9.000
MERAIEH. vrx 0.088
SAND 99.701
SILTY Ge218
CLAY
MEAN GRAIN SIZE, & 24499
$T+ DEVIATION, 0.486
SKEWUNESS -0.036
KURTOS!IS 1.298
Ve CARBON, WT.% Q31
Te ORGANIC C Qe298
Ts CARBONATE C 001
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TREASURE [SLAND MOTEL (STATION 1) - CONTROL & EXPERIMENTAL

— nate - Soypa. RATE - sgsts T

[ /0 344440 340440
WATER TENP., C 18,300 14.300
M WTeX 0.652
SANO 99,265
SILT 0e.004
CLAY
MEAN GRAIN SIZE., & 20316
STe DEVIATION, # 0eS71
SKEWNESS 04297
KURTOSIS l1.228
Te CARBON,s WT.X 00293
Te QRGANIC C 0163
Te CARBONATE C 0.090

TREASURE ISLAND MOTEL (STAYION 1) = CONTROL € EXPERIMENTAL
BABAMEIERS a—— 7. V.5 5 A — ¥} V.5 ; S
EAL]N&EY. sb/o 33,300 33.500

WATER TEMPes C 22.400 22.400
éil”ﬁ{ wT.X 0.201
SAND 90,829 994214
SILY 0.171 0.588
CLAY

MEAN GRAIN SIZC, & 24303 24487
5T« JDEVIATION, @ 0560 Oeb148
SKEWNESS “~0e27S -0e103
KURTOS IS lel180 1,031
Te CARBON: WT.% O0.214 0339
Te ORGANIC C 04202 0328
Te CARBONATE C 0.012 0.011

TREASURE 1 SLAND MOTEL (STATION 1) - CONTROL & SXPERIMENTAL

eamauerzas  AISSRSRYRRe  GAIS = Sggppppcuran

» /0 34 .800 34,2080
WATER TEMP,, C 21800 21.800
m ¥Te% 0.016
SAND 99,801
SILT 0.183
CLAY
MEAN GRAIN SI12E, § 2+491
$T, DEVIATION, § 10,389
SKEWNESS -0e.100
KURTOSIS 04937
Te CARBON, ¥WT.X% 0o 244
Te ORGANIC C 0,097
Te CARBONATE C Oel147
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TREASURE [SLAND MOTEL (STATION 1) - CONTROL & EXPERIMENT AL

DAYE -~ QQF Qb QALE;ELEWIAL
PARAVMETI RS 1 o/1

Y —":\L

SRS, 32.060 32.060
WATER TEMP.s C 25.700 25.700
HRENM o x 0.085
SAND 97.964
SILT 12951
Ay

MEAN GRAIN SIZE, 8 2.356
ST. DEVIATION, & 0.677
SKEWNESS -00193
KURTOSIS 1.572
Te CARBONs WTo% 1.206
T. ORGANIC C 04206
Y. CARBONATE ¢ 12000

TREASURE ISLAND MOTEL (STATION 1) - CONTROL & EXPERIMENTAL

PARAMETERS D— 73 74 4 2 i . 7. & S—
SALE kis st/o 33,560 33.560

N »
WATER TEMP+e C 27.500 27300
s

ANULE, wT.% 0.335

SAND 99.422 98.70S
SILT Oe204 14295
CLAY
MEAN GRAIN SIZE, & 24456 2.507
STs DEVIATION, @ 0.453 0.483
SKEWNESS -0.193 0.034
KURTOSIS 1195 1274

Te CARBONe WT.X
Te ORGANIC C
Te CARBUNATE C

TREASURE [SLAND MOTEL (STATION 1) =~ CONTROL £ EXPERIMENTAL
DAIE. = RATE = Espgﬁg;gu[ﬂ
PARAMEIERS 5525;; yid b
Les
LphgLgilcl,

0 35.330 3%.330
WATER TEMPas C 29.000 29.000
SERIMENT
GRANULE, WT.X
sAno 97.489

1
SiLY 2051
MEAN GRAIN SIZE, & 2.529
STe DEVIATION, 8 o323
SKEWNESS 0.161
KURT3ISIS 1.201
Te CARBON, WT.X
T ORGANIC C
T. CARBONATE €

38




TREASURE ISLAND MOTEL (STATION 1) -~ CONTROL & EXPERIMNMENTAL

9/1/’;

BABAMEIERS

D" 7 Vi §

CINITY, /0
WATER TEMPa.s C

GRA*ULE- wTeX

SAND
SILY
CLAY

MEAN GRAIN S12E, 7
ST« DEVIATION, 8
SKEWNESS

KURTOSI3

Te CARBCN, WToX
Te CRGANIC C
Te CARBONATE C

32.610 32,610
27700 27.700

96,923
3.077

2.544
0e 465
0197
1.219

TREASURE [SLAND MOTEL (SVYATION 1)

n! IE - SWIB“ - R
PABAVMETERS 1073777 10737
CINITY, 0G/0 33,060 33.060
WATER TEMPes C 25.000 25.000
TR wrox 0.092
SAND 99,597
SILT 0.311
CLAY
MEAN GRAIN SIZE, & 2491
STe DEVIATION, 8 0.50%
SKEWNESS -0.037
KURTQS IS 1327

Te CARBON., WT.X
Te ORGANIC C
Te CARBONATE C

TREASURE ISLAND MOTEL (STATION 1) ~ CONTROL & EXPERIMENTAL

nax:.:.;;;;;;;guxas

RABAYEIERS

VAV 5

LIN . 70
WATER TEMP., C

» WT, X

MEAN GRAIN SI1ZE, @
STe OEVIATION: 2
SKEWNESS

KURTOSLS

Te CARBON, WT.X
Te ORGANIC C
Te CARBONATE C

0101
99.163
Qe 736

2+831
04816
0.07S
1.282
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL € EXPERIMENTAL

PABAMETERS

— 4§V 4 2

RArE = gy ftsspIan

[ » 70
WATER TEMP,e C

HHI e

SILT
CLAY

MEAN GRAIN SIZE
STe JDEVIATION,
SKEWNESS
KURTOSIS

Te CARBON, WT.X
Te ORGANIC C
Te CARBONATE C

33.560
27.500

99.700
0300

20445
00445
-0.187
1e178

33.560
27.500

98.641
1359

2499
04528
<0001
1.388

SUN € SWIM MOTEL (SYATION 2)

EARAMEIESS

- CONTROL & EXPERIMENTAL

AL IN . /0
WATER TEMPeo C

SO, wrox

SAND
SILY
CLAY

MEAN GRAIN SIZE
ST e JEVIATION,
SKEWNESS
KURTDSIS

Ye CARBON, wVeX
Te ORGANIC C
Te CARBONATE C

33.560
27 .500

D646
0+354

24452
Oe«4a40
=-0.179
1e148

st 72 v+ o i 73 v+ & i ol

HMILTON HOLIOAY [INN (STATION 3) ~ CONTROL €& EXPERIMENTAL

PABAVEIERS ——2 VY5 i Y RATE = E¥EERINSNTAL

) /0 33,330 33.330 .
WATER TEMPe,, C 26 .800 26.800
FERAUEET r.x 0.922
SAND 99,879 98+.964
SILT 0s121 Oelle
CLAY
MEAN GRAIN S1Z2E, € 2.210 1749
ST« DEVIATION, # 0.618 1064
SKEWNESS ~Q0e 319 =0.460
KURTOSLIS 1e¢109 08248
Te CARBON, ¥WT %
Te ORGANIC C
Te CARBONATE C
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SANOPIPER MOTEL (STATION 4) ~ CONTROL & EXPERINENTAL

PARAMETERS S— 7 § V.4 5 2 s 7 4 v + s s

» /0 33,330 33.330
WATER TEMP,s C 26,800 26.800
WAL vrs 0.079
SAND 99.859 99,810
SILT OelAl O.111
CLAY
MEAN GRAIN SIZE, ® 2244 2.008
STe DEVIATION, # 0608 0.831
SKEWNESS -0e¢307 -0.,414
KURTOSIS 1.158 0.9%4

Te CARBONe: WTeX
Te ORGANIC C
Te CARBONATE C

PEPPERTREE CONDOMINIUM (STATION S) - CONTROL £ EXPERIMENTAL

PARAMETEES . nAIE‘=I§¥¥§§gE S 2 § ¥ 4  s——

gkL;NiiY. S%IO 33.330 33.330

WATER TEMPes C 26,800 26.800

99.864 99,863
SILT 0e136 04137
CLAY
MEAN GRAIN SXZEc [ 24305 24257
STe DEVIATION, 0593 0.57S
SKEWNESS -0e331 -0.280
KURTOSIES o344 tellt

Te CARBONs WT.X
Te ORGANIC C
Te CARBONATE C

BLUE DOLPHIN MOTEL- (STATIDON 6) - CONTROL & EXPERIMENTAL

BARAMEIEES —/ 35V} ; a8 —/ 1 § 7 »

Ve 0870 33.330 33.330
WATER TEWPes C 26.800 26.800
HRAVERT vr.x 0.340 0137
SAND 99.520 99,787
SILT 00139 0.106
CLAY

MEAN GRAIN SI2E, @ 2.116 2.31
ST, DEVIATIONs @ 0.760 Goais
SKEWNESS -0.397 -03.340
KURTIS1S 120092 12391

Te CARBON: WTeX
Te ORGANIC C
T« CARBONATE C
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APPENDIX B
CHECKLIST OF ORGANISMS
Checklist of organisms collected at offshore stations (9-meter depth)

before and after dredging--beach restoration project, Panama City Beach,
Florida (November 1974 to November 1977).
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CHECKL IST OF ORGANISMS COLLECTED AT OFFSHORE STATIONS (30~F00Y DEPTH)
BEFORE AND AFTER DREODGING — BEACH RESTORATICON PRDJECT., PANAMA CITY
BEACHs FLCRIDA (NOVEMBER 1974 TO NOVEMBER 1977).

GASTROPODA (SNAILS)
A D A

FCINA CANDE]
N

EDTCN S
CNIDARIA N_SPs
ACTINIgR;?FgggASSNEMCNES) 55 :ﬁ :‘%I%E§QEAIA
UNIDEN . LYC N
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UNIDENTIFIED SP. STl E CATERALLS
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NEMERTINEA (RIBBON WORMS) SRR, T L e L
UNIDENTIFIED SP. LI NEpoads
FEDIPLGMA W A tgggyg
NEMATODA (ROUNDWORMS) 2 YN £ A
UNIDENTIFIED SP. 2a - Ekas
23EERYA Vet un
PHORONIDA (PHORON IDS) s2LEL VIR
; 21G ]
PHORCN RCH 1§‘=' b h
pici A Y
BRACHIOPCDA (LAMP SHELLS) Feeban
GLOTTIDIA PYRAMIDATA 15 A
- = A A
MOLLUSCA (SHELLFISH) Lzl INA_ ~%M
] < !
AE UN sPe

<|<|+4
T
Z|o|»

ANNEL IOA (SEGMENTED WORMS)
CLIGOCFAETA
UNIDENTIFIED SP.

. ' POLYCHAETA
e vt ?&i- A
SELANELL a;}gﬁum NALT ¥
NA‘ [4 A ANT
L L A 4 _LSE.»
[ A LUCA %5g£
Y Eph 2 —aiiY 43
v TLA AR
b { éf A'*
ATUS %Fa

b
PELEC %& L AMS )

A

Syass

fiidear
I‘I‘
()
2|
3
g}wmg» 13
12!

% = 2
b T i
NA_ KAL) 11
NTA i“lASPEEb
SLLt NT;j.; Af
5y ILTA_CONLENIR
RAEYICARBIVY Ium 1
LAEVICA [ ! “
“3¥4$ o A ﬁ. -

43




oE
7
)

SRR
i

sA ACN]
afA
usmzs i%s NATA
SF'%E' =R
v ARENAE
L *ﬁg
'543“3 ﬁﬁféu A
A BISTA_BALMATA
ARK ﬁg QA
JUOCHASTUS JOHNSON]
YCIP X
CYELRA-SnelALL S
g ¥
LA gRL )
N
7 2 *:E_'* qﬁﬁ:%% N
PSEY
B8t
_E%I. N
GAW!
1IEQRMIS Ha
PT
"] =]
H
[2]
HAR
TREL “ﬁ‘_v
1 ] weasT?
Y
N STPUNCUL ICA (PEANUT W3IRMS)

%%N; PR

ECHIURIDA (ECHIURIDS)
UNIDENTIFIED SP,

ARTHROPCCA (CRUSTACEANS)
AMPHIPCCA

AcA 11K
= IA 'Vét
54 [ u. NIDENTIF[ED P,

s
7

AF

_E‘Ku Cos R

sﬁ? ’
LT G 3.%*
%is.u%? i

44

<




Eéfgﬁ'§1fteo SP.

ANQMURA
NEA_PARET

“%ﬂsﬁ : mgf

»

nic|

Fi
fe
g‘
l?,
F
i
E
E.

BRACH

S
iz
ko

b

REROI Hon Smoor e

L
N
IR R

Lais

"

Z
(V4
ko

| 2

ZiZ
Z

H|ZIZ|2L

W

b

papgps

%:ML 30
I ,

[Tal} 4

q

kn

Tk b ke S B

”&o.
N

%s_g_ ,§1x
g-i—éN*ﬁé ?FIED SP.

Jlol =k

el =i
1

V]
CAECIANASSTS‘é“AIA
3tl.ﬂ.§§ﬁ_J‘M41£.N§§

(AR%

UNITD
CUMACEA

']

p S¥"e gbhg"éu‘
5. N D .
hA_DEPE

lSOPODA

RA MAGNY
'1“ (J lﬂ‘ii-ﬂ‘ A ]
LE {oIad 'Hli'
NE A
nvgfaétéi'saa o
M ggx
UNTOEN .

CSTRACCCA

| o4 hd o T
deltdats
UN N .

PENAIDEA

UNIDENTIFIED SP.

ECHINODERMATA
ASTgROlDEA (STARFISHES)
A
A
ECH N A N OLLARS S

URCHINS)

_.LLJ QUINQUIC SPERFORATA

UNIDENTIFIED SP,

HOLOTHURCIDEA (SEA CUCUMBERS)

UNT% SYNAP;A gp;

OP;IURO!DEA IBRITTLE STARS)
A

HEM ICHORCATA

ENTEROENEUSTA (ACORN WORMS)

UNIDENTIFLED SP.

CEPHALOCHORDATA (LANCELETS)
SRANCHIQSTOMA FLORIDAE

VERTEBRATA

PISCES (FISHE

GOB1T ICAE, unxoenrxsxeo SPe
LA

1:10) (') ('I’lfi;
-l RLGOR ) ('L*.'I‘LI.




APPENDIX C
BIOLOGICAL AND BIOSTATISTICAL DATA BY STATION
Biological and biostatistical data, by station and date, for offshore stations

(9-meter depth) before and after dredging--beach restoration project, Panama
City Beach, Florida (November 1974 to November 1977).
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Cas v

BICLOGICAL ANLC BIOSTATISTICAL DATAs BY STATICN ANC CATE, FOR CFFSHORE
STATIONS (20-FOOT DEPTH) BEFORE AND AFTER DREDGING - BEACH RESTCORATION
FRCJECT, FANAMA CITY BEACH, FLORICA (NOVEMBER 1574 TO NOVEMBER 1977).

STATION A - CONTROL

N N A
SPECIES 11774 ZQ‘U Sg%ilg'u'ﬁf}fiﬂ& PCT,

PLATYHELNINTHES
TURBELLARIA (FLATWCRMS)
UNIDEMTIFIED SF. ] 0 4 t S 0e.S8

NEMERTINEA (RIBBON WCRMS)
UNIDENT IFIED SPo. 1 4 7 ] 20 2,33

NEMATQO0A (ROUNDWORMS )
UNIDENTIFIED £Po o 19 7 18 44 S.l12

MOLLUSCA (SHELLFISH)
GASTROFCCA (SNAILS)

0 0 0 )} 1 0Oel2

] (] [+ ] 1 1 0Oel2

[+ ] 0 [+ ] 2 2 0023

] Q 0 2 2 0023

0 0 2 0 2 0023

0 Q 1 o 1T 0Oel2

o 0 1  § 2 0023

0 2 2 4 8 0093

0 1 0 0 1 0el2.

0 L+ 2 10 12 1440

o 0 1 19 20 2,33

ANNELIDA (SEGMENTED WCRMS)

QLIGOCHAETA

UNICENT IFIED SPe 22 3S 62 7T.22
POLYCHAETA

058

047

1 2 3+38

Oel2

ﬂiﬁ 0023

FIED SPe. 023

)
pa:

(Ao N E T I %
B FINRRLS CRRZENST

-

-

i E
E :
- [
OONNOOONNYVO»O0000000000000000UING

NCSP IO CRIS
ELEPTIS SQUAM
ELEP IS {E XAN
DPLOS RUDRA

&
~
= PpO0RCOO=ONOONO=OO000mAQ00»NOONN~

]
(7]
NN AP s DN e TN N o= v o st oo o (B NI R e O N
(-]
.
(]
W

OROP=(RPWOOOONO»mmmOOO»=000NOIO=
COOUNOCO00O="0O0NOOOO™ O™ e N"OO0»I~p0W ©
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STATION A - CONTROL
{ CONT INVUED )
SPECIES LZA..%E?ﬁEESé!i&fiE!SEiQIAL._ESIg_
0 1 1 2 4 0Oed?7
4 s 9 1 22 2456
1 0 0 0 1 0Oel2
0 1 42 2 4S5 Se26
ARTHRCPOCA (CRUSTACEANS)
AhPHlFCDA ‘
0 0 e 2 10 1le16
0 0 1 0 1 0Oel2
0 12 sa 15 85 990
;E § 0 K] 2 3 10 ;.16
P se 1 2 16 21 44
&5235 b3-3Ee 0 2 3 0 S 0.58
ANOMURA
1 0 0 0 1 0el12
15\1-1 IAIA 0 0 0 1 1 0Oel2
3 5 o 0 2 o 2 0.23
73 iAI!§ 0 o 0 1 1 0e12
(Y VANUS 1 0 0 0 1 012
URICATA 0 0 0 2 2 0.23
c‘g OCEs PHIL 0 0 ? 0 7 0Oe81
®
c;§§§§g323:5§EINA L1 o o 0 ] 1 0.12
R 0 0 0 1 1 0.12
ffi% '§§3iﬂ1 0 0 3 0 3 035
UN 1 P 0 0 0 2 2 0.23
0 STRACCCA
UNIDENTIFIED SP. 0 0 0 8 8 0053
PENAIDEA
SICYCNIA BREVIROSIRIS o 1 0 0 1 0e12
ECHINCDEFR PATA
ECHINOICEA (SAND DgLLARS: URCHINS) o .- o5 S.24
®
nct BYEOEETEVID PR SEER5RRS,
UMNIDEMNTIFIED SP 0 o 3 3 035
OFHIURCICEA (BRITTLE STARS)
UNIDENTIF1ED SP, o 0 11 /] 11 1.28
CEPHALOCHCRDATA (LANCELETS)
EBAMCEICSTOMA RLORICASE o 1 59 19 79 S.20
VERTEBRA 1A
P ISCES (FISKES) o o o . { 0u12
L
8i5¥8f§8§£§18§rsﬂﬁﬁi¥kﬁc SP. 0 0 1 o 1 0.12
TOTALS 125 188 299 243 856
NCe SPECIES 15 27 41 43 7S
NCe INDe PER M2 2064 3008 4784 3868
S-w INDEX = HO(LN) 1:923 2,154 2,801 3,113
EVEMNESS - 00710 0e654 0,754 0,828
AV, NOo SPECIES 31 AVe S—8 INDEX 2.4S8
AVe ANCe INDe PEF M2 3436.0 AVe EVENNESS 04736
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STATION 8 ~ CONTROL

SPECIES ucze STO WA Yora ecr,

CN IDARIA
ACTINIARIA (SEA ANEMONES)
UNIDENMTIFIED SP. o ] ] 2 2 017

PLATYHELNMINTHES
TURBELLARIA (FLATWORMS)
UNIDEMTIFIED SPe o ] 2 1 3 0.26

NEMERTINEA (RIBBON WORMS)
UNICENTIFIED SPe. o 3 6 ? 16 1.39

NEMATOCA (FCUNCWOFRMS)
UNIDENTIFIED SP. o 18 2 i1 31 2,70

MOLLUSCA (SHELLFISH)
GASTRCFCC4a (SNA(LSI

0 o o 6 6 0052
petedlvitbhag
NE [ 1 0 o 1 0409
0 o 2 1 3 0.26
0 1 7 74 82 7e.l14
(o 0 o 0 28 28 2.44

ANNEL I0A (SEGMENTED WORMS)

CLIGCCHAETA
UNIDENTIFIED SP. 1 26 1 SS 4.79

PCLYCHAE1A
A 0. 09

[
»

§g§*¥FIEO SPe

§$§§§§&%ﬁ£—m&m&o

- e

-
RNl N NNO oo (e 55 ) (s AL A= 2 NN 2 ) NN == 0 e
[
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N
o
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Q0™ WUWOUWOOO~00000O™ 000000 muOO0O00O

ONNOCOOOOOP=000000000™ 0000 PONMOD M
Q0000 ONNPOOULONIOOOUPLHONNOW==0000 O
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STATION 8 - CONTROL
(CCGANTINUED)

ucrs 20T vl ecr.

134 S5 3 18 210 18.28
A | 1 0 0 2 0017
0 3 1l 0 14 1.22
0 2 3 0 2 0el?7
9 1 22 5 7 .22
s pcuayx 0 * 2 9 20 7 35 33
[ ]
13195,15 g&%ﬁﬁfﬁ 0 0 o 3 3 0.26
SIPUNCUL ICA (PEANUT WORMS)
SIPULCLLLS LONGIPAPILLCSUS o i 0 1 2 0.17
ARTFROPOL 2 (CRUSTACEANS)
APPHIF(DA
0 6 16 7 29 252
1 0 0 1 2 Oel?
0 0 0 3 3 0e26
0 0 0 1 1 0409
0 2% 100 8 137 1192
0 0 1 1 2 0617
1 4 3 11 19 1465
3 0 6 1 10 0.87
0 0 1 0 1 0.09
o 0 o 6 6 0.52
o 0 0 2 2 0el?
1 0 1 11 13 1.13
0 0 0 1 1 0.09
CLags BRI ANS o 2 2 0.17
N 0 0
Eﬁ?ﬁéﬁf&é?gﬁ‘éft 0 0 0 3 3 0.26
CSTRACCCA
UNIDEMNTIFIED SF. 0 0 o 3 3 0.26
FENAICESA
JRACHYPENAEUS CONSTRICTUS 1 0 o o I 009
ECH INODERNATA
ECHINC!DEA (SAND DCLLARS: URCHINS)
§3{171£¥é SPERFQRA 1A S 0 0 6 11 0.96
uggég 0 0 7 o 7 061
HOLOTHLROIDEA (SEA CUCUNBERS)
LEP NAPTA_S5Ps 0 0 0 1 1 0.09
DPHIURCIDEA (BRITTLE STARS)
LPRICERRAGMYS FILOQGRANEUS 1 0 o 0 1 0409
CEPHALOCHCRDATA (LANCELETES)
BANCHICSTCMA _FLORIDAE 10 69 74 5t 204 17.7S
VERTEBRA 1A
PISCES (FISHES)
MICRCGLOIUS CARR] t Y 0 0 1 009
TOTALS 238 249 334 328 1146
NCe SPECIES 27 26 28 'Y 7=
NOe. INDes PER M2 3808 3984 S344 S248
S$-w INCEX = F*(LN) 1898 24247 24320 3,000
EVEMMESS - J 0576 04690 04696 0,779
AV, NCe SPECIES 32,0 AVe S~W INOEX 2,366
AVe NCe INDe PER M2 45960 AV EVENNESS 0 +685
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TREASURE ISLANC MOTEL (STATION 1) - CCATROL

SBECIES 8476 unf39561821¥5g¥ALiQTAL PCYe

CNICARIA
ACTINIARIA (SEA ANEMONES)
UMIDENTIFIED SP. o 1 2 3 0,06

PLATYHELMINTHES
TURBELLARIA (FLATWORMS) .
UNIDENTIFIED SF. 0 3 o 3 0406

NEMERTINEA (RIBBON WCRMS)
UNIOENTIFIED SP. 25 37 62 124 2.34

AEMATODA (RCUNDWORMS )
UNIDENTIFIED SP. 25 48 133 206 3,89

PHORONIDA (PHORONIDS)

PHORCNIS ARCHITECTA 2 2 i € 0,09
MCLLUSCA (SHELLFISH)
casrnopcoz (SNAILS) A 2 0.0
N CUL A 1 1 0 04
%A 0 18 24 4z 0.79
(UM _Fi ANUM 0 9 20 2% 0.55
CUM é' Rl 0 0 1 1 0.02
I it arans S T B
3 - []
N *§| ‘ﬁﬁ%ﬁi A 0 o 16 1¢ 0.30
*ﬁ"‘ﬁ- ULA 0 0 it 11 0e21
o 5 - [
1;5 1 0 2 2 0.06
LLA () 3 ) 2 0406
N ] o 0 0 10 10 0419
NILLA CANTUL A 0 0 5 £ 0,09
E , L 0 ) 1 1 0,02
PEL S)
ADNADAEA ELCRILCANA 0 3 22 25 0ea7
én 3 0 1 0 1 0602
Y1) 43 2_YANHYNING] 0 0 1 1 0,02
%1 < Py 0 0 2 2 0.04
E A SLLQ NIRICA 1 15 223 23S 4.52
N_S5Pe 3 0 10 13 0.25
BUCINA PULTILINEATA 6 35 30 71 1,34
ﬁlfm siﬂ 1 0 0 i1 0402
LYONSIA He ELLRICANA 0 2 . 6 Oell
TA_NIMBOSA 0 o 1 1 0.02
0 0 1 1 0402
_SOLENLECEMIS 1 0 ) 1 0.02
NA_ EE" 1 0 0 1 0,02
4 Jfggm 1 1 0 2 0404
) 1 4 s 10 0.19
F f 0 0 6 6 Olit
RIGILLA M ILIS 1 1 22 24 0445
3 XA 0 7 90 S7 1.83
g 13 43 555 61111.54
VEN N TF1EC SP. 0 9 3 12 0.23
ANNELIDA (SEGMENTED WCRMS)
CLIGCCHAETA
UNIDENTIFLED SP. 46 20 31 $7 1.83
PCLYCr AET A
IR S S S § -+
Y] A 2 s 6 13 0.25
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TREASURE ISLANC MOTEL (STATION 1) ~ CCNTROL
(CONTINUED)
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TREASURE ISLAMD MOTEL (STATION 1) - COMNTROL
(CONTINUED)

7 £ o 7.0 £ 0 3 VR3S A

SPECIES 4216
1 1 5
PR SR T B
r
AR Y X 336 a0 21 39
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TREASURE ISLANC MOTEL (STATION 1) - CONTROL
(CONTINUED)

NOe OF 1
SPECIES 4716 /76 AL__PCTe
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s1EsRHEESE
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uﬁ!JEJEBQuQIL§_NQ¥ASMLA 0 o 1 1 0.02
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TREASURE ISLAND MOTEL (S?ATI€§l8}7; CONTROL AND EXPERIMENTAL

SPECIES n?&?ﬁf-l R CEN 1 u?ﬁf&f'lagﬁtéﬁ*l

CNICARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SP. . 0.287 o 0.0

PLATYHELMINTHES
TURBELLARIA (FLATWORMS)
UNIDENMNTIFIED SF. 1 0. 072 o 0.0
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TREASLRE ISLAND MOTEL (STATICM 1) -~ CONTROL AND EXPER IMENTAL
8/710/7¢€
(CCATINUED)

SPECIES h?ﬁ?%E“%EﬁEéﬁfl u?ﬁ?*f'lsgﬁtéﬁ*l

S Oe 359 C Ce O
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S Ge 359 0 Ce O
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? 0. 502 Q Ce O
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TOTALS 1394 81
NO. SPECIES 72 20
NCe IND. PER M2 5576 34
S-w INOEX - H'(LN) 203604 2.0322
EVENNESS - J 0e5519 Oe 67084
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TREASLRE ISLANC MCTEL (STATlgh l;'; CONTROL ANC EXPERIMENTAL
718
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TREASURE [ISLAND MOTEL (STATICN 1) - CONTRCL AND EXPERIMENTAL

8718776
(CCATINUED)
!:OQ:._QF_.ng.:..LS e ) N E*).
SPECIES TOTAL ERCENT gﬁ?%f‘lgfitén
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APPENDIX 8 (CONTINUED)

TREASURE ISLANC MOTEL (STATION 1) — CONTROL AND EXPERIMEN TAL

8/18/76
(CCATINUED)
.Ngé_ﬁﬁ_lﬁg :._és*.l 'Q"TN £1 E.‘.l
SPECIES TAL PERCEN 4] &L g@ité~
UNIDENTIFIED SP. 2 O0e 145 o 0.0
HEMICHCRCATA
ENTEROFNELSTA (ACGRN WGCRMS)
UNICENTIFIED SP, 1 0.073 0 0.0
CEPHALCCHCRDATA (LANCELETS)
DRANCHICSTOMA FLORIDAE 3z 26 227 Y G. 0
VERTEBRATA
PISCES (FISHES)
SYMPFUFUS SP o 1 0.073 o 0.0
IDTALS 1375 244
NO. SPECIES 38
NCs IND. FER M2 5500 $76
S=W INDEX = H?'(LN) 27517 2.1746
EVENNESS - J 0¢ 6280 0. 5678
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TREASURE [ISLAND MOTEL (STATION 1) - CONTROL AND EXPERINMENTAL

8/24/76
l
SPECILES iUiAL PgRCéN% E&TEE EEﬁCéE’
CNICARIA
ACTINIARIA (SEA ANEMCNES)
UNIDENTIFIED SP. 3 Oe 248 1 Oel187
PLATYHELMINTHES
TURBELLAKR]IA (FLATWORMS)
UNIDENTIFIED SP. 6 Oe 496 2 0375
NEMERTINEA (RIBBON WORMS)
UNIECENT IFI1ED SP, 25 2068 9 1 ¢ 685
NEMATODA (RCUNDWCFEMS)
UNIDENTIFIED SP, 1€ 1e 323 1 Ce 18?7
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SLCITIOIA FYRAWICATA o 0.0 1 o0.187
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o 0. O 1 00187
42 3. 474 [¢) 0.0
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2 0+ 165 o 0.0
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1 0.083 -0 0.0
1 0083 0 0.0
476 39,371 170 21.835
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TRE‘SURE ISLANC MOTEL (STATION 1) ~ CONTROL AND EXPERIMENTAL

SPECIES

8/724/76
(CCA TINVED)
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TREASLRE ISLAND MCTEL (STATICAN 1)

8s724/76

= CONTRCL ANC EXPERIMENTAL

(CCNT INUED)
ﬁ.?b_ﬂﬁ Cald T&L.l
SPECIES TAL“%%ﬁtéN% ugﬁ v S£#E§§fl
N ASTICULATYS 1 0. 083 c 0s 0
Ecﬁ§£8¥%§§153-ﬁﬁlé§ ié? URCHINS) . o. o6 o ¢
R [ 00
EEPR LA BN ERERERES, . °°7 .
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LEPQPLIDIUM GRACLLSL o 0.0 t Ce 187
IGTALS 1209 534
NG. SPECIES es 60
NCe INDe FEFR M2 4836 21326
S-w INDEX — He(LN) 2. 8449 2.5827
EVEANESS - J Ce6821 C. €308
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TREASURE ISLAND MOTEL (STATICN 1) — CONTROL AND EXPERINMENTAL
S/V/76

sPeCIES Morac PRactiHl  “Parii-lhlacdRe

CNID” 1A
A_. NJARIA (SEA ANEMCNES)
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UNIDEANTIFIED SP. S 0s 649 1 0.248

NEMERTINEA (RIBBCN WORMS)
UNIDENTIFIED SP. 20 24 597 ? 16737

NEMATQODA (RCQUNDWORMS)
UNIDEMNTIFIED SF. 10 10 299 1 0.2488

MOLLLSCA (SHELLFISH)
GASTRQOFCLCA (SNAILS)

AJICA_PLSILLA 5 0. 649 o 0.0
ft: 1 Oe 130 0 00
X ?él f g.zgo 0 3.8
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g 1 0.130 o 0.0
1 0130 1 OGe 248
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TREASURE ISLAND MOTEL (STATICN 1)

S/Vv

~ CONTRCL AND EXPERIMENTAL

76
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TREASURE ISLANC MCTEL (STAT xcg 1)7" CONTROL AND EXPER IMENTAL
/1776
(CCNTINUED)

sPECIES Moril- PRl M¥aeki-BEaedR

BRANCHIQSTIOMA FLORIDAE . 0e 519 o 0.0
TOTALS 770 403
NO. SPECIES 74 38
NOe. INDe. PER 42 3080 1612
S=w [ADEX - H* (LN) 2.8922 2.12€S
EVENNESS — J 0.6720 0.5873
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TREASURE ISLAND MOTEL (STATION 1)

= CONTROL AND EXPERIVENTAL

9/8776
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TREASURE ISLAND MOTEL (STATICON 1) - CONTROL AND EXPERIMENTAL

9/8/76
(CCATINUED)
OF INDe (Co) QE.lNEﬁ.lﬁ*l
SPECIES u%ﬁ?au PERCENT u?ﬁ?AL PERCEN
M CMA R 1 3 0.531 o 040
™ f" §% ~ "hﬁﬁgfg: P 0.708 1 0. 268
N 3 , NEA o 0.0 z 0.5S5
TYS PICTA 15 24655 1 0.298
NQICV HEM [P o 0.0 1 0.268
VA L us 3 0.531 0 0.0
NU MITA A 28 4,956 14 4,167
1 0.177 0 0.0
NIA € RM Z 0.354 0 0.0
RATHEESRES Ba 1 0.177 1 C.298
PARACN R S te 593 ¢ 0.0
PARACN N 1 O 177 [ goo 9
PAR =] PINNATA 4 Oe 708 S e67
o8 A A - 1¢ 1770 8 24381
7] HNSCMNL b 0e 0 2 0¢595
A lz g.oog 22 7.;32
g R S MEXICANMNA 1 .36 1 4.76
$SOL gf' 22 3. 894 32 Se.821
3 Ly 2 0. 354 0 0.0
1 0.177 0 0.0
2 0+ 354 0 0e0
1 0e177 14 4,167
0 ) 1 0.298
8 1e416 7 2.083
SIPUNCUL ICA (PEANLT WORMS)
SOLEINGIA TR JCHOCEPHALA 2 O« 354 2 0.0
ARTHROPODA (CRUSTACEANS)
AMPHIPCLCA 0. 208
P i:ﬁf A 1 0e177 1 .29
L 2 0o 354 4 1.190
g 1 0 0.0 1 0.298
P 1] 0600 1 00298
32‘_ 2 0e 354 ] 0.0
Fmons o oo .
m (V] . . 2S
M * 3 0531 0 00
%gghgg_pgnglll 1 0.177 2 0595
ERACHYURA
2}&.1115-&511.5&5 1 0e 177 0 G0
HIL a 0e 531 C Ce 0
Eiii:ﬁiéi L1 3 O0e 531 o 0.0
cun
€ 1. 062 1 Ce 298
N; 2 O« 354 1 0298
ﬁ:} Hl S 0. 885 4 1190
1o=
» 2 0.€31 1 0.258
.&%%ﬁ&‘—ﬁ—.
UNICENTIFIED SP. 3 0.+531 0 0.0
OSTRACCCA
UNIDENTIFIED SP, s 0.88S 1 0.298
PENAICER
M 1 0. 177 0 040
5555 NSIRICIUS 1 0.177 2 0595
TANATDACEA
UNIDENTIFIED SP, i O0e 177 c CeO

ECH INOCERMAT A
67




TREASURE ISLAND MOTEL (STATICN 1) — CONTROL AND EXPERIMENTAL

$/8/76
(CCNTINVED)

Bgs_ﬂﬁ. 2
SPECIES OTAL  PERCENT

“IavRC-1HEAARY

HOLOTHLROIDEA (SEA CUCUMBERS)
LEPYCSYNAPTA 5P,

10 1.770 0 0.0
HEMICHCRDATA
ENTERQPNEUSTA (ACGRN WORMS)
UNIQENT IFIED SP. 1 0177 0 0e0
CEPHALCCHCRDATA (LANCELETS)
BRANCHIQSTOMA FLORIDAE 1 0. 177 ? 2,083
TOTALS 565 33¢
NO. SPECIES 83 A7
NOe INDe PER M2 2260 1344
S=w INDEX = H' (LN) 343627 2. 7287
EVENNESS - J Ce 7610 0.7113
68
- » “ {‘ Y




21776

spectes SparicPRrctie!

TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL
9/

*eavilAPEr=iR

CNIDARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SP. 2

PLATYHELMINTHE S
TURBELLARIA (FLATWORMS)
UNIDEMNTIFIED SP. 1

NEMERTINEA (RIBBCAN wORMS)
UNIDENTIFIED SP. 21

NEMATOOA (ROUNOCWORMS )
, UNIDEMNTIFIED SP. S

PHORONIDA (PHORONIDS)
PHCRCNIS _ARCHITECTA 2

MOLLUSCA (SHELLFISH)
GASTROPOODA (SNAILS)

NIALA 0
g g
PEL A [ Mgf 1
A 3

3

A ‘ !

4 \ <

[ ]

LL -
fm.gs 3

ANNEL IDA (SEGMENTED WORMS)
CLIGGCHAETA
UNIDENTIFIED SP, 1
PCLYCH‘ETA

NemmwigygrNPUmre o NN = (WO

69

00256

O« 128

2¢ 685

1. 151

0256

000
O 384
0. 384

Oes 128
Os 384
O0e 128
Oe 384
00 639
Ce 512
10 023
3o $64

1¢ 518
Oe 128

Oe 128
0e 256
Oe 256
Oe 384
0. 128
1¢ 023

Ce 256
24174
00256
0. 128
24174
0. 128
0e.128
O« 384
0.512
04256
O.128
0¢ 384
0.128
0.128
0296

0= WOoOLWOOO =Om

O000OmMOO»OmOONOROO=ONOWO O

0.0

00433
2,030
060

00433
0
0+433

0e O
L P ]
CeO
1299
0.0
1299
Oe433
€e 926




TREASURE ISLAND MOTEL (STATICN 1) ~ CONTROL AND EXPERINMENTAL
S/721/76
{CCNTINVED)

sPeciEs MavTRRAelte!  MGa il TRRaddRe

HA 6 06767 0 0.0
H . 0.512 e 0.0
HE 1 0.128 1 0.433
Ixv) 315 40.281 70 30.303
EXcE s 66 S 9
* [ ]
N Us 2 0. 256 1 0.433
3 0 0e 0 1 0¢433
1 0,128 0 0.0
gsgh 7 0+ 895 1 0.433
NOYCMA 1 0,128 o .0
NOTC 1 0.128 o 0.0
NUPH 26 3. 325 7 3.030
» 1 0.128 0 0.0
CWEN 3 0. 384 0 0.0
BARAL G i o-i28 T oce
A 1 0 423
A CENS a 0. 384 0 G0
DARA Yy 3 0. 384 C Ce 0
RAPR 10 _PINNA TA c Oe O 2 0. 866
e %hh E_AR E 7 0. 895 10 4,329
[l N A i 25 3.197 12 €,195
T IEIER L e nonin : o
j&'ﬁg’.’gjﬁﬁlgﬁﬁ ac g: 1is 7 31030
] 1 3 - 384 .0
HANERA S8 icyiana ¢ od S 2:%es
%’ 4= S 1151 4 le732
ol P A S NBY X S Oe¢ 639 L) 1732
;} NELALS BOA ¢ 0.0 1 0.433
2 EYLL ARENAE 1 0. 128 0 0e0
SIPUNCUL ICA (PEANUT WORMS)
GCLEINGIA TRICHOCEPHALA 2 0+ 256 c 0.0
ARTFROPOCA (CRUSTACEANS)
Ari’H:PgCA s o
N A\ RlYUS_SPe 1c 16 279 c 0
§§ b éﬁ#i Y 0o 512 0 0.0
AM 4 $ grxﬁﬁ.lkkl lg 24430 f g.gg;
[ L J
ég !_§2; 3 0. 384 0 040
§P# 1 0o 128 1 0,433
1ot 50 Todi g &g
0
g3§§é 1 0.128 c 0.0
Q-u3.§g; 7 0. 895 7 3,030
AN JRIUM_SP, z 0. 256 c 0e0
ca A_PARETI] (| 0. 128 0 0.0
] e 2 0256 1 0.433
cuS§9f§ SA_tEMPHILLIL . .
S 2 0¢ 256 0 060
ﬁéﬁi; o 0.0 2 0.+866
e _SMITHI 3 Oe 384 1 0433
1 0e 128 1 C.433
o HE3RkiA-2e: - -
UNIDENTIFIED SP, ? 0. 895 14 €.061
70
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TREASLRE ISLAND MOTEL (STATICAN 1) -~ CONTROL AND EXPER IMENTAL

$/721/776
(CCNTINVED)

sPECIES Maril-hRacitrt  “PaeiC-lREacdt

PN LoEn R T 0.128 2 086
sSigcy é t . «866
Isas‘ﬁ‘ﬁéﬁf % ﬁiﬂu& 4 0.512 1 0.433

ECHINODERMATA
ECHINOICEA (SAND DO%L;RS: UgCHINS) . 12 o
0eS 0«0

S h i (A0 LI 1 ML LI e
h;%% s PIA_S ) Oe €39 2 1¢299

o LE STARS)

UNICENTIFIED SP, ] O.128 0 00
HEMICHORCATA
ENYEROPNELSTA (ACCRN WCRMS)
UNIDENT IFIED SP, 1 0.128 ] Ce0
CEPFALQCFHCRCATA (LANCELETS)
BRANCHIOSTOMA Fi ORIDAE 5 0,639 1 00433
TJOTALS 782 221
NQe SPECIES 89 45
NOe IND. PER M2 3128 24
S=n INDEX = MH?* (LN) 229755 209440
EVENNESS - J 06629 07734
7
e —p—— .




TREASLRFE ISLANC MOTEL (STAT(?2I1}7; CONTROL AND EXPER IMENTAL
4

SPECIES : BeaviE-LhRaASyt MR IBERARY

PLATYYHELNMINTHES
TURBELLARIA (FLATWORMS)
UNIOENTIF [ED SP. 0 0.0 1 0164

NEMERTINEA (RIBBCN WCRMS)
UNIDENTIFIED SPe 27 3o 466 17 2787

NEMATOOA (ROUNDWORMS)
UNIDERNTIFIED SP. 4 0513 1 0164

PHORONIDA (PHORONIDS)
PHORCNIS ARCHITECTA 1 0.128 o Ce0

MOLLUSCA (SHELLFISH)
GASTROPODA (SNAILS)

(] 000 1 01646
1 0.128 ] 0.0
1 0.128 L] 0.0
[} Oe 128 ] 0.0
3 Oe 38S ] 0«0
3 O« 385 1 00164
16 24 439 29 44754
-] 1« 027 4 04656
et i ovizs o 0w0
. .
i ¢ 0 0 t 0. 164
3 0e 385 2 0328
- O 642 4 0.656
.t g% 33 4,236 1G 3115
VENERIDAE UN NTIFIED SPe 1 0. 128 1 0164
2$GNENYED WORM S)
A
;IFIED SPe. 23 2¢ $53 21 3,443
p 1 Qe 128 Q 0.0
'] Oe¢ 128 1 0e164
1 Oe 128 4] 0.0
1 Qe 128 1 Ce 164
] 0. 128 0 0,0
] 0e 0 | O0.164
(1 0. 0 3 0492
2 00 257 18 3.115
2 00257 3 0492
C Qs 0 2 O« Y28
¢ 0. 0 1 O.164
27 3, 466 (Y T«213
c O 0 2 0¢ 328
(] Ge O 2 Ce 328
1 00128 0 0.0
] Ge 770 k | 0e 892
4 0e¢ 513 2 0+ 328
] 0« 0 t 0164
t 0e 128 1 O0«164
1 O, 128 4 0.6%6
1 O.128 4 0656
5 Oe 642 2 0.3206
0 0,0 1 O«.164
1S 1e926 1 Oelbe

-~
N




TREASURE [ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIMEN TAL

1L0/4/76
(CONTINUED)
SPECIES Searii-RRaASL YEsekE-LhEssSRH
P 2 0e 257 2 04328
H .{;J 2 00257 5 0.820
g - 10 le284 1 Oe 164
A P 1 0.128 g O.164
HAR] 1 0.128 ) 0.0
HEY] o 0.0 4 04656
SCLE A 1 0.128 0 0.0
g{.; = 196 25,160 ag 7.869
e 'S TE 46 5S¢ 905 27 44426
bACRECLY 2 0257 1 0.164
AGELCNA S 1 0e128 0 0.0
IEQITRASTUS s 1 0. 128 3 0.492
MEG} I-I'LY'TI-I : o 0.0 4 Ce €56
H-n AETGPY JUS 1 0.128 ) 0.164
Jmt 1 O.128 0 0.0
Ny J CCEELE §F 0 0.0 1 0.164
N Jml:iim-t A 1 0.128 0 0
NEPHIYS PICTA 11 1.412 Z 0.228
NOYCMASTUS | 5 00,642 a Ce 492
NOYOPFASTUS LAYER 1 0.128 ] 0.0
ONUPF IS EREMITA g 36 4.621 2z 3,607
ANUB IS NEBU 1 O0.128 0 0.0
SWENTIA EUSIEQ J.I s 1 O.128 ? 1o 148
ARA -l')l»l#“’l 15 1« 926 7 1e148
BARACNTS N € 0. 770 1 Oe 164
N 3(511 INNAT A N 0.513 20 2:3%¢
[ ] -0
i‘l’ COCCE Al 5 2 06257 ° 1475
J4Yy ii— 3 1 0.128 0 0.0
:q (-l-liﬁ AT A 55 74060 st 8. 361
?" [EEIN A 29 3,723 17 2.787
ir Zl(d a7 6,033 11 1.803
11 1 0.128 2 0.328
AL I .H‘ 1 0.128 ) 0.0
«n.l-m‘id'i xa 0 0.0 21 2.443
_ L 3 0385 2 0.492
: (-- NES -T-LH X 13 1.669 1 1203
LAIS BOA 0 0.0 1 0164
SIPUNCUW IDA (PEANUT WCRMS)
SOLEINGIA TRICHD 3 0,385 6 0.984
ARTHROPODA (CRUSTACEANS)
AMPH IPCDA
p 5 0e 642 12 1967
: 16 2.054 15 Ze 459
0 0460 1 O« 164
0 0.0 2 0492
e 2 0257 1 0e 164
AT IAPHO XUS SH 1 0.128 0 0.0
i3 -I-m.vnu : 0 0e 0 2 Qe 328
m 2 2 Oe 257 N €656
'Y 0.513 12 1.967
1 0.128 0 0e0
S 55:5 1 0. 128 0 0.0
&&fgmjg ] 0.128 0 0e0
SALLLANAS:A.JA!ALSENEE 2 Oe 257 i Ce 164

73
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TREASURE ISLAND MOTEL (STATION 1) ~ CONTROL AND EXPERIMENTAL
107476
(CCATINUVED)

seecies i) 7 LT e . 1

CARICES
SSA_REMPHILALL 2 0. 257 2 0.328
cu§§£§§‘
P € Ce 770 2 Ce 328
3 3 3n 3 0:3es R P4
H
" HEAEE i . .
UNIDENTIFIED SPe 2 0257 4 0.€56
O STRACODA
UNIOENTIFIED SPe. 6 0.770 14 20295
PENAIDEA
SICYONIA BREVIROSTRIS | O0.128 1 0. 164
A S_CONSIRICIUS 6 0770 1 0. 164
UNICENTIFIED SPe o 000 1 0.164
ECHINODEFRMATA
ASTERO IDEA ‘ST‘EEEE"ESius 2 02257 3 C. 402
ASTIRCPECTEN A gLe . .
nCLO;FUEOIgSAA(SSA UCUMBERS ) s 00 662 26 0262
) ot Y- [} L]
ophiﬁ%%i%gA %BR?T*LE STARS )
QPHIQPHRAGMYS WURDEMAN]I 1 0. 128 ¢ Qe 0
CEPHALCCHCRDATSA (LANCELETS)
ANCHIQSTOMA _FL ORIDAE c 0+ 0. 2 C.328
TOTALS 779 610
NOe. SPECIES 87 as
NQe INDe PER M2 3116 2440
S-w INDEX -~ H*(LN) 3.2650 3.7160
EVENNESS - J Ce 7311 0. 8364

74




TREASLRE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPER IMENTAL
10/71E/7726¢
AF..TDE_IN b ] N
SPECIES OTAL Pgﬁc NY ‘?ﬁ?ﬁf’lggﬁtéﬁ#l
CNIDAR IA

ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SPe

PLATYHELMINTHE S
TURBELLARIA (FLATWCRMS)
UNIDERTIFIED SP.

NEMERTINES (FIBBCN WORMS)
UNIDENTIFIED SP,

NEMATODA (ROUNDWORMS)
UNIDENTIFIED SP.

MOLLULUSCA (SHELLFISH)
GASTRCFOCA (SNAILS)

.L!é..ié ARA

A
§£4 SLedafs
PELECY CLAM

DR e
LL INA_ iiﬂl-ﬂ.

ANNELIDA (SEGMENTED WORMS)
CLIGCCHAETA
UNIDENTIFIED SP.
PCLYCHAETA

B L gﬁﬁ!AEA
VA ; A

A A
‘iﬁéius

- 14
SE85e
5 X ILlS
ehiata
0
g y
H ]
H
e -]

‘smﬂsgxﬁms

LY [dsDIVH)

15

32

[ ]
NN WO~

N

[ 2

-

&»
»
NOWem=mNNO==PIN=NNPWEROONKOMNS-D O

75

0+.102

0. 204

le 534

36 272

0s 102
0e¢307

Oc 613
Oe 511
Oe 102
0. 102
le 738
Oe 204
Ce $20
2¢ 658

le 943

Qe O

00 102
Oe 716
Oe 102
1e¢ 022
le 329
0e 511

1« 022
Qe 102
Oe 307
Ge 409
0e 920
0e¢ 204
0+ 102
0e 204
0e409
0102
0+ 102

45,194
00204
Oe 102
0.102
0e102
1022
06204

R OA00mm O=Q

[£]

SN OON>*O0MOO00CV™O00ON=AOO~00W

Oe0

0.0

16423

1068

Ce0
00356
0«0

Oe 356
3.91S
0e0
0«0
Ce 0
Ce O
04356
1779

R P

¥




TREASURE ISLAND MOTEL (STATION 1) -~ CONTROL AND EXPERIMENTAL

10718/76
(CCATINUED)
1 %{_1
SPEC 1ES %% u%‘f W
0 0.0 t 0356
1 00102 6 2135
1 0.102 ] 0.0
1 Qe 102 0 0.0
2 0e204 0 000
1 0102 0 0.0
2 0204 0 00
1 0.102 o Qe 0
1 0.102 2 1068
0 00 2 Ce?12
T? Te 873 27 $«609
15 le 5324 14 4,982
1 Oe 102 (4] Qe O
37 2. 783 [ 4 CeO
A'h'?—i'r' R 1 0« 102 ¢ Ce 0
{GAMBRA DASS 3 Oe 307 0 Ce O
SIGAMBRA JEN 0 0 O 3 10068
P10 PE ] )0 | 2 0e 204 2 O0e712
' 3 Oe 307 4 1423
ARTFROPOL A2 (CRUSTACEANS)
AMPHIPCODA
AME (ERRILLIL 14 1o 431 2% 10¢320
1 Oe 102 0 Ce 0
S Oe S11t 3 1068
16 14943 6 2135
? 1 Oe 102 0 0.0
" q: 1 00 102 0 Oe0
7 Oe 716 o 0«0
1 0« 102 ] 0.0
28 20863 20 Tell?
NCEELID 3 0e 307 06356
: ' 0 0e 0 1 00356
ANCMUR
I 3 00307 4 1e423
NGUS 1 O0e 102 2 0712
1 0e 102 1 0356
ca Xe - . 0.3
laNASSA JAMAICEN c 0 t « 356
c.sebk Ml A 0 0«0 Oe 386
. 1 'y
L 14 S
2 31 3e.t70 1 04356
uy 2 _SvlInil 0 0,0 |} Ce 356
UNIDENTIFIED SP, 1 00 102 /] 0«0
OSTRACCCA
UNIDENTIFIED SP, 8 0. 818 1 04356
ECHINCODERMATA
ASTEROICEA (STARFISFES) . 0. 102 0 0.0
. .
MBI sy | @002 0 o0
. .
oL BTEOROTORA P AR S2ER0RERAY,
EEGHE A Bn i ' Oet02 v 0e336
] LE STARS)
Q BOEMANL e Qe 204 0 0.0
UN N . 1 Oe 102 o Ge0

CEPHALOCHCROATA (LANCELETS)

76
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TREASLRE ISLAND MOTEL (STATICA 1)

13V aV4

sPECIES Mark- BBttt MIaRE-TREacit

= CONTROL AND EXPER IMENTAL

76

CNIDARIA
ACTINIARIA (SEA ANEMONES)
UNICENY IFIED SP.

PLATYNELMINTHES
TURBELLARIA (FLATWCRMS)
{!NICGENT IFIED SPe.

NEMERT INEA (RIBBON WORMS)
UNIDENTIFILED SP.

NEMATODA (ROUNDWORMS)
UNIDENT IFIED SPo.

MOLLUSCA (SHELLFISH)
GASTROPCDA (SNAILS)

it
fH

P
L
JOMYA _COS

: ﬁu&‘ﬁua
s T

ANNEL I0A (SEGMENTEC WORMS)

OLIGOCHAETA
UNIDENTIFIED SP,
PCLYCHAETA
P 2 GMAEA
A
ENSLS
jIseiLLs
£4
ALS
A

LENSIS

77

3 00397 0 00

2 04265 - Oe 391
18 20 384 6 lel74
8 1060 1 0196
1 0e 132 0 040

1 0132 3 05087
1 0e132 o 0.0

c O O 1 0e 196
1 O 132 ) 0.0

2 0e 265 14 24740
C 0 0 1 0.196
L ¥4 te 325 0 0«0
(1] 0e 0 1 0¢196
c 0.0 3 0e587
4 0e 530 0 0.0
16 24119 7 1370
k 1 4 636 t Ce 196
1 0+132 Q 0.0

S Oe 662 c 0.0

- Qe 662 2 Ce 301
[ 4 Oe L32 e o0
| ¥ 1e S89 C Ce 0

'} Oe 132 ] Ce 0
11 1457 18 3,523
1 Oe 132 | | 0e196
? Ce 927 0 000

2 0. 265 ] 040

1 0s132 0 0.0

0 040 1 04196
7 0e 927 e 1 566
2 0e 265 1 0+196
2 0¢ 2635 1 0196
? Oe 927 0 .

7 0. 927 o 0.0

-] Oe 662 2 04391
c 0.0 1 0+196
2 45, 298 216 42,270
4 « 530 1 0.196
¢ e 0 2 0301
2 Q0 265 2 0e391
0 e 0 1 0.196
2 Qe 265 0 Ce 0

s 1e¢ 192 1 Oe 196

e RTe R S gy
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TREASURE ISLAND MOTEL (STATION 1) -~ CONTROL AND EXPERIMENTAL
10/18/76
(CCNTYINUVED)
SPECIES TO TEE ggRCéN ' AL N
BRANCGEICSTCMA FLOELDAE 21 2.147 1 0.356
TOTALS 978 281
NOe SPECIES 77 46
NOe IND,e PER M2 3912 1124
S=4W INDEX - H*(LN) 2¢ 6227 2¢9272
EVENMNESS - U 0.6038 OsT7€72

78




TREASLRE ISLAND MOTEL (STATICM 1) -~ CONTROL ANC EXPER IMENTAL
12 /1776
‘ (CCNTINUED)

sPecIES Heri- PRttt iRt

M HEM]P -] 1 Oe 132 1 0196
2} g M ‘Lg&m 11 le 457 € lel74
H1S A 2 Oe 265 2 Oe 301
N A 1 Oe 132 0 000
N MIS [} Oe 132 0 O0e0
LYRA [} Oe 132 [+ 0.0
Egu 5 oo e 1-386
A 0 .
1£ 2 06265 1 0:196
git T A 15 1987 16 2:740
EKJSAEA 11 1457 17 3.327
R 30 3.974 10 16657
A 3 0397 0 0.0
] Oe 132 0 0.0
] (o] 0.0 1 0196
1 O0.132 2 0. 391
] 00 7 1370
ARTHROPODA (CRUSTACEANS)
AMPHIPOCA
2 0e265 0 0.0
S 0662 29 24675
3 0397 3 0.587
8 L« 060 18 2.523
6 Oe 795 Q Qe 0
18 2¢ 384 [¢] Ce O
65 8¢ 609 €€ 124916
0 Oe 0 1 Ce 196
PAREY 11 0 0e0 6 1.174&
o - -
s&L{IQS 3 Oe 397 1 0196
0 0.0 1 0196
CAL .11\

EaLL IANASSA- JAMA ICENSE I 0e132 ¢ 0.0
o RRATORB ITA 0 0.0 1 O« 186
tgs!ggggha gs N .

- HI:Li 2 Os 265 2 0s391
cuRe AP p 2 2 1 0el9
Oe 265 o196
. UNIDENTIFIED SFP, | 0132 2 04391
CSTRACCCA
UNIDENTIFIED SP. 1 00132 2 0391
ECHINODERMATA
ASTE;OICEA (STQRFISHES) 2 0. 265 2 0.391
. .
PR IBAIINS oy ¢ 2
E 1 . 4] 0.0
not BYECRATSEANPEAK SEERTRRRES, oo Y
. .
orIGREHEAE BRI e sTars)
QPHIQPHRAGMYS BUBDEMANML 0 0. 0 1 0196
CEPHALOCFCROATA (LANCELETS)
BBAMCHICSICMA _FLORLOAL 8 1. 060 S 0578

79




1

TREASLRE ISLAND MOTEL (STATICA 1)

= CONTROL ANDO EXPER IMENTAL

1171776
(CCNT INVED)
1 )}
SPECIES Da - L0022 niSe MO SE-1pkarARY
TOTAL S 758 s11
NO. SPECIES 67 ss
NGe INCe PER M2 3020 2cas
S—% INDEX = HMY(LN) 2.6057 2.4653
EVENNESS - J ce6157 006227
80




TREASLRE ISLANC MQOTEL (STATng/l;7; CONTROL AND EXPER IMEN TAL
1271

SPECIES Mavi-IERadtst  USH ST INRaASH

NEMERT INEA (RIBBCN WORMS)
UNIOENTIFIED SPe. 26 3. 766 1S 1695

NEMATODA (ROUNDWORMS)
UNICENTIFIED SPe 26 3. 377 2 0.226

PHOFgNIDA (FHCRCNIDS)

PHORCNIS ARCHITECIA 2 0e 390 ¢ Ce O
MOLLUSCA (SHELLFISH)
GASTRCPODA (SNAILS)
1 0.130 o 0.0
Sl o 8
1 0,130 0 0.0
i gu( 12 14558 6 0.678
2 ELLMA M '1 CEUM 4 0519 e 0.0
VE EECF 2 0¢260 0 0.0
Bj% LLE W g 0260 6 3.678
A !\hA 060 g 565
A_Y f Zgggg 13 1.688 6 0.678
ANNEL IDA (SEGMENTED WCRMS)
OLIGOCFAETA
UNIDENTIFIED SPe 45 S. 884 s 1.017
PCLYCHAETA
AGLALFHAM 1 0. 130 ) 0.0
A 1 0.130 0 0.0
3 0.390 3 0.+339
11 1.429 1 0et13
1 0e130 1 0113
2 Oe 260 € 0.678
5 0.649 9 1.017
1 0.130 0 0.0
2 06260 1 Oe113
2 06260 0 0«0
0 00 1 O0.113
2 06260 ] 0678
0 0.0 1 0113
8 1039 0 0.0
2 0260 0 040
5 04649 q 0. 452
3 0.390 8 0.S04
1 0e 130 c 0.0
? 0e 909 1 0.113
6 0e 779 0 0.0
e 1. 039 11 1.243 {
10 1e 299 3 0.339
1 Oe 130 0 Ce O
1 0e 130 0 0.0
240 31. 169 429 48.475
21 2. 727 5 €565
C 00 2 0e 226
1 Ce 130 ) 0.0
¢ 0.0 t O.113
2 Oe 260 0 Ce O
1 0.130 0 0.0
[+] Qe O 1 O.113
1 0.130 1 O0e113
c ) 2 0+226




TREASULRE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIMENTAL
1271776
(CCNT INVED)

SPECIES ﬂ?ﬁf&%“ﬁ%ﬁi&§¥l Ngﬁfgf‘lggﬁtés*l

MASTUS HEMIPQDYS i 0 130 4 00452
Nefess TeapeEi. :  0.280 ¢ oo
BE g_ REMIYA QCULATA 28 2, 636 1S 10695
- ___gggkgég 4 0e 519 ) 0e0
I nn S 1 Ce 130 o Ce O
\C YRA Iy 0.519 0 0.0
PARACNIS g;g Ng i 0e 130 3 0339
ARAT P INNATA 0 0.0 3 0339
HYL1 ARENA 0 0e0 'S 0e.452
PRICACSE RISTATA al 5. 325 sS €215
RULLIERINEREIS MEXICANA 12 1.558 9 1.017
SCLLLELCS ARMIGER 34 4,416 a4 4,972
giggg_ RUERA 1 0.130 0 0.0
gg_gggfifg_ggggglg i 0.130 0 0.0
§g PEYT IBONEAE 1 0.130 1 0e.113
jgﬁtpu S BOMBY X 4 0.519 € 0¢565
ARTHROPOCA (CRUSTACEANS)
AnpnxpccA
AC ;HAH§IQ§i!§_§B; 1 04130 3 04339
] VERRILLI 10 1.299 23 2599
HY 1 1s 1.818 0 0.0
1 L__gp; 4 0519 4 0.452
cuL SPs 4 0.519 ? 0.791
B ;ggkﬁg ggligspﬁ 2 o002 H 0904
e260 . L}
gg:yfanA111§gnu§§§§_§g‘ 79 104260 117 12. 220
gs CIUM _SPs i 0.130 1 Oe113
. " [ 0.130 ¢ 0.0
N
LLBMNIA.EABEIJJ 4 06516 6 0.678
PAGURUS_LONGICARPUS 2 0.260 0 0.0
ERACHYURA
LLAT 2 06260 1 Oe113
CALL?k*§§§T£SE Y3
ti[A ASSA_ JAMA 1 0e 130 0 0.0
CAgi vir on una Al$§$§f 1 0.13 0 0
H . 0 Oe
Eé%i??‘% §g§ §6§ o 0.0 2 0.226
CUMA
1 Oe 130 1 0113
SR ans 2 0. 260 ) 0.0
gs RAC( A
UNIDENTIFIED SP. 3 0. 390 2 0e226
PENAIDEA
IRACHYPENAEUS CONSTIRICTUS t Oe 130 1 Cel13
ECHINODERNATA
HOLOTHLROIDEA (SEA CUCUMBERS)
LEPTCSYNAPTA_SP, 3 0.390 0 .0
CEPHALCCHCRDATA (LANCELETS)
BRANCHIOSTOMA FLORIDAE 10 le 269 S 1.017
TOTALS 770 8ES
NO. SPECIES 74 se
NGes INDs PER M2 3080 3240
S-W INDEX = H?(LN) 2,987 2,2%95
EVENNESS - J 0. 6941 0e 5664
82




TREASLRE ISLANC MOTEL (STATICN 1)

= CONTROL AND EXPER IMENTAL

175777
ng-ﬁf_xu Ty} F_IN ‘Eéﬁfl
SPECIES OTAL Pgﬁceﬁf OTAL pgn N
CNICARIA
ACTINIARIA (SEA ANEMONES)
UNICENTIFIED SPa 3 0696 0 0.0
NEMERT INEA (RIBBCN WCRMS)
UNIDENTIFIED SP. S 2. 088 13 24372
NEMATODA (ROUNDWORMS)
UNIDENT IFIED SP. 8 1.856 1 0.182
MOLLUSCA (SHELLFISH)
GASTROPODA (SNAILS)
§—§6§ E 1 1 0.232 0 0.0
ATUS 0 0.0 t 0.182
PELECYPOCA igiAwsi.VA 12 ) 0.567
M N 1 0.2 .
&“£ 'n* \tﬁzgi,zgggn 0 0.0 3 0eS547
SIRIGILLA MIRABILIS 5 14 160 0 g.o
: A AN A 1 0.232 0 0
iE'LfKI 1] I<oL QR 18 4,176 1 0.182
ANNEL IDA (SEGMENTED WORMS)
CLIGOCHAETA
UNIDENTIFIED SP. s7 13, 225 2 Oe 365
PCLYCHAETA o
A HAM VERRIL 1 Oe 232 0 .0
A% RION { g%‘gnkéé c 0.0 1 0.182
A ] ;ggif 2 0e 464 0 0.0
MANDIA Agi; S 1 0. 232 3 0547
ARNMAGDIA MACULAT A 3 00696 0 0.0
RAN '!EE§§L -1-~§[i 1 0232 0 0.0
ERA ~1ERITAEILIS 0 0.0 6 1,095
H . 6 1.392 3 0.547
CISIENIOES GQULDIT 0 0e0 1 0.182
DICPATRA_CUPREA 1 0e232 o 0e0
YCERA_AME NA 8 1.856 a 0.730
CNIACA_LITTCREA i 0.232 0 0.0
[ 51 ) A 2 0. 864 o 0.0
H y S.Egu?suﬁg 2 0. 464 0 0.0
H SCC AGILIS o 0e0 1 0.182
LUNBEIN u 4 0.928 0 0.0
LY N fn fg§1§ 15 3,480 343 62.591
LUNBETS ] 2 0464 0 0.0
%* EIN TETRAURA 4 0e928 0 040
sassEebreEE O] Lo s oo
"N 1 Oe °
I N 2 Oe 464 [¢] 0e0
ﬁ Y RA i 0 232 0 0.0
H A 4 0.928 0 Ce0
M [POD 2 De464 0 C0e0
] A - i 0 040 1 0. 182
ATA 0 0.0 3 0.547
L (] 00 1 0. 182
; 1 0232 0 0.0
PINNATA 0 0.0 2 Os =47
. 0 0e 0 a 0.547
P ATA 16 3. 712 3= 64387
[CANA 12 2. 016 2 0365
MATA 2 Oe 464 0 0.0
A 2 0e 656 C Ce 0

83




TREASURE ISLAND MOYEL (STATICN 1)

= CONTRCL AND EXPERIMENTAL

ws/r?
(CCATINUVED)
1 -£C2) £
SPECIES MOs OC_1iRazile NOsSr-1nERcitH
35 8e121 22 40197
1 0e232 o] 0e 0
1 0e 232 0 0.0
6 le 392 11 2007
ARTHROPCCA (CRUST ACEANS)
AMPHIPODA o o . 0. 696 0 -
-OH s _sP 2
Y124 L1 WL (9 1 0.232 16 l.82S
Engir H P 2 Oe 464 o 0.0
'y H Oe 464 1 Oe 182
gg v 00ES. SP 1 0o 232 1 0.182
RO JUHA LS T0R o) 1< 3.480 4 Ce?30
: ALSIOR] ;i 40 9.281 Py 0.730
5%1 by T — 53 2ao% T 3443
3 ° o548
A %Ss 1 S 0o 464 0 0.0
[2d £ .
srSASUEYS LONGICARPY .
us 2 0.464 2 04365
81 2 0. 464 1 0.182
C4R 2
HIPPLAYIE FLEUFACANTEA 1 0. 232 Y 0.0
CUWACEA
CYCLAPSIS VARIANS 1 0. 232 0 0.0
ECHINGCERNATA
ECHINDIDEA (SAND ogLLans; u:cnrus» 0.232 0 0.0
A ° 'y
nc5§¥%&*6183{=9é£§ %5653%2%5)
LEBILSYNAETA SPe 0. 464 3 0.547
REMICHORCATA
ENTEROPNEUSTA (ACRCN WCRMS)
UNIDENTIFIED SP. A 0. 232 0 0.0
CEPHALOCFORDATA (LANCELETS)
BRANCHIQSTOMA _FLORIDAE 1S 3. 480 S 0.912
YITALS 431 LYY
NO. SPECIES 56 36
NCe INDe FER M2 1724 2192
S-w INDEX = H*(LN) 3, 0102 1.7037
EVENNESS - J 07478 0. 4754
84
— e e -



TREASURE [ISLAND MOTEL ('STA’Ing,;}?; CONTROL AND EXPEFRIMENTAL

sPECIES Wor-PRaetiel  Meai IRt

NEMERTINEA (RIBBON WORMS)
UNICENT IFIED SP, 16 4,222 1€ 50893

NEMATODA (RCUNDWOFRMS)
UNIOENTIFIED €SP, Y] 4o 749 o 00

MILLUSCA (SHELLFISH)
GASTRCFCDA (SNAILS)

g_gA 1 0. 264 c 0.0
[ 4 1. 055 1 Oe181
B8 T T 0 26e o oso)
l L ] L J
ﬁé%ﬁIMs 1 0+264 0 0.0
PEL
L 6 1.583 1S Ze712
] : 0.528 ¢ Ce0
: _fﬁyn i 0o 264 0 0.0
P SON i Oe 264 0 0.0
v]R 1 6 1. 583 0 0.0
2 0. £28 1 0e181
IRy 7 lo 847 3 0e542
ANNELIDA (SEGMENTED WCRMS)
OL I GOCHAE TA
UNICENT IFIED SP. as 9.235 I 0e.723
POLYCHAETA
0 0.0 1 0.181
1 0.264 0 0.0
53 ) °0 1 0.181
y s 0 0.0 z 0« 362
N ez 1 0.264 1 0. 181
M IA 6 1.583 ¢ 0.0
A 2 Oe 792 C Ce0
N NSIS 1 0. 264 ¢ Ce 0
0 0o O 2 Ce362
2 oge 3 5.055 3 8.723
REA 0 *362
0 0e O 1 0181
A_ 1 0. 264 c 0.0
A AJA ] 0 2 0.362
AL [} 0¢ 264 2 Ce 362
1 Oe 264 0 .0
1 0e 264 c 0.0
2 0. 528 | 0.181
6 1. 583 325 S8.770
s le 319 1 O« 181
o 0. 0 4 0.723
LoaLl S ¢ . 5%* 2 0: %62
- o 0.0 2 04362
Y A | | Qe 264 0 0.0
3 0e 792 3 0e.542
] Js 1 0. 264 0 0.0
B _ ATA 2 0. 528 32 S.787
7 1 0. 264 0 0.0
= 1 0. 264 0 0.0
HIA 2 0.528 t 0.181
cans TonE ) Dk
; .84 «266
Zﬁt s 1.319 2 0.362
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TREASURE ISLAND MOTEL (STATION 1) - CONTROL AND EXPERIMENTAL

272777
(CONTINUED)
NQe CF_JINDg_(Co) NQATSE_Ihéa.JEsl
SPECIES TOTAL  PERCENT YOTAL  PERCENT
XANA s 24375 a 0,723
TAT 28 oo® 7 oies
Lala P 0i2sa o 0s0
PHANES BCMBY X 11 2. 902 26 4.702
ART HROPOCA (CRUSTACEANS)
Appﬂlpﬁﬁﬁb&ﬂ§lﬁﬁlﬂﬁ.§2 16 4 222 2 00362
s o .
A% 4 ¥§§315&1 2 0.528 o 0.0
v - 3 0. 792 ) 0.0
COES. SP 1 0. 264 0 0.0
228 3% et T o
| g °
«ugigﬁ SPe 88 23,219 3s €.329
SN M- SPe 2 0.528 o C.0
AN
ALBUMEA PARET LI 0 0.0 N 0.723
sn HYUR
5_;;5;;;1g§ o 0.0 1 0.181
% PSIS VARIANS ¢ 0e 0 1 0o 181
L ]
asﬁéﬁt%A SYARLAY .
UNIDENTIFIED SP. 2 0,792 i Ce 181
PENAIDEA
SICYCN]IA DREVIROSTRIS o 0.0 1 O.181
ECHINQDE RNATA
- ASTERO!DEA ( STARF [ SHES)
JCUATUS 1 0.264 o 0.0

ECFINO% CEA §SAN DOLLARS ; URCHINS)

HOE%*&GV%*SE% (SEA CUCUMEERS ) ! 0. 264 o 0.0

BIQOSYNAPTA SPe 0 0e 0 1 O.181
CEPHALCCHCRDATA (LANCELETS)
BRANCHIOQSTOMA ELQRIDAC 6 le 583 1 Ce.181
TOTALS 37 5%2
NOe SPECIES 53 44
NQes INCoe PER M2 1516 2212
S=w INDEX =~ H* (LN) 3.,0609 1«2270
EVENNESSE - J Oe7710 0« 8660
86




TREASLRE ISLAND MOTEL (STATIC§/=)7; CONTROL AND EXPERIMENTAL
/

sPEcIES "avi- PRttt MavRi-RRacdRH

NEMERT INEA (RIBBCN WCRMS)
UNIDENTIFIED SP. 17 2. 881 17 10822

NEMATODA (ROUNDWORMS)
UNIOENT IFIED SPo 6 1017 10 1072

PHORCONIDA (FHCEGCNI1DS)
PHORCNIS ARCHITECTA 1 Oe 169 () e 0

MOLLUSCA (SHELLFISH)
GASTROPNDA ( SNAILS)

& IA ] 0.169 0 0.0
iﬁtéi““ 1 0.169 0 0.0
1 LA 3 0.508 6 0,643
PonisE &R
N
ﬁégﬁiyﬁ . 0.678 z 0s214
PEL %
18 ATA 8 1.356 ¢ 0.643
EUM 3 0.508 i 0.107
L o 0.0 3 0.322
1 A 1 04169 0 0e0
ELLIrA-Y oR 10 1,695 ° 0.965
ANNEL IDA (SEGMENTED WORMS)
oL 1GOCHAETA
UNIDENTIFIED SPe S§ 10,000 s 0.536
"ké"“" Sy 2 0e 239 ' G107
¢ 0e 0 ' 04107
A ¢ 0.0 1 0.107
2 0s339 s 0.536
s 1 0e 169 0 0.0
5 AE s 0. 678 0 0.0
: 1 0. 169 0 040
[ 1 Os 169 [+] 000
i H 0.678 10 1,072
it o ol 3 sime
0 °
Mottt 2§ s
ST -
0 940 3 0.322
4 igj ' 02169 0 0.0
1 04169 0 040
1ERANCHIATA 3 o208 IS4 3
2 00339 0 0.0
s 3 04308 2 9s214
I3 aw 2 ne33 .
S Oe847 0 0e0
0 040 1 0.107
i 1 0e169 0 0.0
S 127  21.525 271 29.046
29 A315 3 0. 222
EnsLs H 9. 169 2 0:214
[E30 s s :
5 i Eﬁugil 0 0.0 1 0.107
) 1 0.169 0 0.0
A 0 040 z 0e216
25 4237 28 2001

87




TREASURE ISLAND MOTEL (STAT!Og/I}7; CONTROL AND EXPEFRIMENTAL
1

(CCNTINUED)
QfF I -{Ce) N | 0 §
SPECIES ugﬁ?AL PERCENT gﬁ?RL N
1€ HE gggg 3 0.508 2 0.214
PH A ULATA 11 1864 26 24787
TR1) ) 0.0 1 04107
N vi s 0.678 1 04107
gk i 0e169 . 0.429
E i 0.169 1 0.107
[+ 0.0 1 0e 107
29 4915 186 12,648
0 0.0 1 Ce107
NA 12 2.034 2 0e 222
s 0.847 € 0.643
:g A 0 00 ] Ce 565
R 43 7.288 a8 €, 145
» " T L T 5
scasns 5 Sgee R L
L]
X 57 Se 661 112 12.004
SIPLMCLLICA (PEANUT WCRMS)
ASPIDOSIPHON SPg 0 0. 0 1 0.107
ARTHROPCCA (CRUSTACEANS)
AMPHIPCDA o .
ACANT FOHA o ? Ce 750
WL (4 3 0.%508 3 0.322
X 4: A _SH 2 Oe 339 4 04829
el 1 0e 169 . 0.429
d: ¢ 0.0 12 1.286
53 2 0.339 0 0.0
: ) ‘23 . .2 7e119 106 11.147
YN¢ i : 1 0169 0 0.0
. RES B1ES ATus 0 0.0 1 0.107
R
1 0e 169 6 0.643
S 1 0. 169 o 0.0
1 0169 1 00107
B8R
Jys 2 0+ 339 L] 0536
ca 0 0e 0 t 0.107
EURA 1 04166 0 0.0
cuBAERgu-YIE-PLEURACANT LA .
i:igﬁ 1 0e 169 0 0.0
o 1ANS 1 04169 7 0.750
"UNIDENTIFIED SP. 8 1356 2 0.214
ECHINQCERMAT A
ASTERCIDEA (STARFISHES ) . 0. 330 o oo
L ]
ucés HU Sybdingens) 525 . °°°
L ]
oPR 1V Bt e stars) *
QPHICPHRAGMUS WURDEMAN] ] 0.0 0.107
CEPHALOCFOROATA (LANCELETS)
BBANCHICSTCMA FLORIRAE 3 0. 508 1 0.107
88
l S




TREASULRE ISLAND MOTEL (STA?IC; :;7; CONTROL AND EXPER IMENTAL
/

SPECIES

(CCNT INVED)

M- iRt

o7 e

TOTALS
NDO, SPECIES
NOe INDe PER M2
S—8 INDEX ~ H'(LN)
EVEANESS - J

$90
64
2360

3.0592
0e 7356

89

(7]
W

62
3732
246117
0.6328




TREASULRE [ISLAND MOTEL (STATION 107- CONTROL AND EXPERIMEN TAL
41777

sPECIES N 1BBacdtH  MIeeRTIERRARY

CNICARIA
ACTINLARIA (SEA ANEMCNES)
UNIDENT IFIED SPe 2 0304 o 0.0

NEMERT INEA (RIBBON WORMS) :
UNIDENTIFIED SP. 11 1672 17 20163

NEMATODA (ROUNDWORMS)
UNICENT IF1ED SP. 27 4.103 o 0.0

MOLLUSCA (SHELLFISH)
GASTROPODA (SNA:LS)

0 0e0 1 0.127
Aﬁj 1 o.:sa 1 0.127
1 0152 0 0.0
PEL L%ELAMS
] uA ANATINA 1 04152 0 0.0
3 %1 7 1. 064 3 0.382
3 mg._g g;a;lgggyn 3 00456 0 0.0
YA LA s g 8'3 5 o.gae
¢ 304 0 Qe
\ EQ§I§§£§£ 1t 1e 672 13 1.654
ANNEL IDA (SEGMENTED WORMS)
CLIGCCFAETA :
UNIDENTIFIED <P. 31 4. TH 10 1.272
PCLYCHAETA
p 1 0e 152 0 0.0
| § Qe 152 2 Oe 254
3 0+ 456 5 04636
5 0e 760 5 0.636
2 0. 304 1 0.127
5 O 760 0 0.0
0 0.0 2 0.254
1 0.152 2 0254
0 0.0 1 0.127
0 00 4 0e 127
20 3040 L] 0e¢509
1 0.152 P C. 254
A iA 6 0.G12 2 0.382
JA 1 Oe 152 t Cel27
1 Oe 152 0 0.0
5 Oe 760 0 0.0
0 O0e O 1 0.127
32 40 863 1866 22,664
0 0.0 1 0e127
ﬁﬁ 10 le £20 1 0e 127
F 1 0s 152 3 O« 382
a 0e 456 1 0e127.
%Llﬁﬁﬂﬂlﬁﬂﬁl.ﬁ 1 O 1S2 3 O+ 382
A 0 06 0 1 0e127
75 11.398 37 4,707
%ﬁi Q 0«0 2 0254
ATA ¢ 0.0 23 2926
c 0+ 0 1 Oel27
1 0. 152 0 0.0
8 1.216 1 0.127
NNATA 3 0+ 456 4 0.509
_ 0 .00 6 0.763
- S (4] O0e0 1 0e127

90




TREASULRE [SLAND MOTEL (STATIC:‘/:}7; CONTROL AND EXPERIMEN TAL
(CCNTINVUED)

SPECIES Mari P8t MVanil-tREaRt

1 0e 152 % 0.127
iﬁiujg 3 0+ 456 0 0.0
éiﬁ 26 3. 651 s1 6489
Y YA 1 g.lsz 0 g.o
XICANA [} e 912 -4 254
§Zg§ 39 Se 927 24 3,053
R 24 3.647 25 3.181
A 7 1. 064 0 0.0
Eg 4 04608 1 0e.127
59;515 0 0.0 2 0254
= N 0 0e0 1 0.127
_BCMEY X 102 15502 316 40.204
SIPUNCUL ICA (PEANUT WORMS)
SOLFEINGIA TRICHOGCEPHALA 0 0.0 1 0.127
ARTHROPOLA (CRUSTACEANS)
AMPNIPQCA
A f 18 2.128 0 0.0
0 00 1 0.127
13 1976 0 0.0
1 0e152 1 0e127
28 84255 0 )
89 134526 4 04509
3 0456 0 0.0
EA_PAREY 1] 2 0.+ 304 2 00254
caRTBER
gxsé IE_PLEURACANT bA 1 0el152 0 0.0
CUMA %Ll
% g:i% 1 Oe 152 0 0.0
L% ﬁ;AN§ 4 0. 608 1 Cel27
UNICENTIFIED SPa | 0e 152 ! 0el127
TANA IDACEA
UNIDENTIFIED SP. i 0elS2 0 0.0
ECHINODERMATA
ECHINCIODEA (SAND DCLLARS: UKRCHINS)
MQIRA_AJROPS 1 Oe 152 o 0.0
CEPHALCCHCRDAT A (LANCELEYS)
DRANCHIOSIOMA FLORIDAE 3 Os 456 1 0e.127
TOTALS 658 T8¢
NOe SPECIES 57 52
NOe INCe PER M2 2632 3144
S-% INDEX = H'(LN) 3.0945 2.1706
EVENNESS - J 0s 7658 0e 5493

91




TREASURE ISLAND MOTEL (STATION L) - CONTROL AND EXPERIMENTAL
S/72/777

SPECIES M8 rRr-1nRa ANt S (ohy Yo f .l A o

PLATYFELMINTHES
TURBELLARIA (FLATWCRMS)
UNIDENTIFIED SP. o 0.0 1 0. 242

NEMERTINEA (RIBBCN WORMS)
UNIDENTIFIED SPs 15 24333 16 3.86S5

NEMATODA (ROUNDWORMS)
UNICENT IFLIED SPe 8 1e244 ] 0.0

MOLLUSCA (SHELLFISH)
GA STROPQOA (SNA:LS)

0 0.0 1 Qe 242
ADL 2 0e311 o Ge 0
PELE [+] AMS
1 0156 1932
LINEATA 4 0622 F4 0.483
ABILL é 00156 (‘, gog~
M s 0.0 o242
“@e 0 0.0 | 0o 242
[ ar S 1400 0 0.0
ANNEL IDA (SEGMENTED WORMS)
CLIGOCHAETA
LMNIDEMNTIFIED SP. 29 4510 7 1 691
PCLYCHAET A 000 ' 0.242
(1] . .
J'%A ] 0,0 2 0483
AUVELT q 0e 622 5 14208
S S 0e778 L3 0¢966
NAE c Ce O t 0e242
1 0156 ] 060
S 2 0e 311 2 O+443
(] . [+ ) Oe 0 3 0725
18 2 0311 S 1208
2 0«311 1 Qe242
y AT A 4 0e 622 4 0« 966
A 0 040 2 0483
% 2 0e 311 3 0725
PA 3 0e 467 0 060
HA 13 2022 7 1691
H 4 0622 0 0e0
t 0e 156 0 Oe0
t 18 8l 12597 62 18976
15 2333 3 0e725
1 0156 2 0+483
S 0778 3 0728
JEQRNIENSLS 3 0467 2 0.483
1 0156 | Oe 242
ujogous %0 aiise 52 lovess
P i el a8
A 0 Ne0 S 1. 208
Al 2 0«311 ] 0«0
S 0.778 ! Oe 242
1 D« 156 0 Ce O
NATIA 3 Qe 467 €0 12.07?7
] le 244 ] 2174
] Oe O 1 O0e242
QNL 0 0.0 1 Qe 242
14 20177 10 2.4%S
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TREASURE ISLAND MOTEL (STATIUN/;}7; CONTROL AND EXPERIMENTAL
S
(CCATINUED)

SPECIES u?ﬁ?&%"%%ﬁEéﬁfl N?ﬁ?%f‘lgiﬁtiﬁfl

4 0622 3 0. 483
2 0e3118 1 O 242
0 060 3 0e 725
[4) 00 | ¥ ] 3, 382
LAIA i o-i36 o 0.0
. .
11 le711 0 0.0
157 28,417 89 €1¢4$8
(] 0«0 1 00242
ARTHROPOCA (CRULSTACEANS)
AMPHIPCOA
P 0 O0e O 1 0e242
9 1 «400 a Ce O
3 0467 1 Oe 242
o 000 1 Ce242
0 0«0 2 Oe 483
1 De 156 [ 0e 0
92 14,308 0 O0e0
L] 06622 2 Oe 483
0 0.0 1 - 0e242
1 Oe 156 0 0e0
1 Oe 156 [+] 0s0
1 Oe 156 0 Oe0
1 0156 1 O 242
IANS 4 Oe 622 1 0242
os
Qge SEPT IPUNCTATA 3 Oe467 0 00
5’55&&***{2* . LI 1 0156 1 Ce 242

ECHINOOEFR MATA
ASTEROIOEA (STARFISHES)

osATORETBRR“TaATH P 41HR,) L 0.6 0. 483

3]

UNIDENTIFIED SP. 0 Oe 0 ] 0e242
HEMICHORCATA
ENTEROFNEUSTA (ACORN WORMS)
UNIDENTIFLIED SP. 1 0156 ] 0.0

CEPHALOCHORDATA (LANCELETS)

S8ANCHIQSTOMA FLORIDAE 2 0.311 3 0472%
T10TAL S 643 414
NOe SPECIES SS 54
NOe INCes PER M2 2572 1656
S—% INDEX ~ H*(LN) 2.7186 2.8260
EVENNESS - J Ce 6784 Oe 7085
93




TREASURE ISLAND MOTEL (STATICN 1)

= CONTROL AND EXPERIMENTAL

6/1/777
gg N
SPECIES Masab-INRaAtH  MOavRTLPRaARH
NEMERTINEA (RIBBCN WCRMS)
UNIDENTIFIED SP. 1s 3. 846 2¢ 3.194
NEMATODA (ROUNDWORMS)
UNIDENTIFIED SP. 4 0.810 o 0.0
PHORGCNIDA (FHCRONIDS)
PHORCNIS ARCHITIECTIA Y 0. 0 2 C.246
MGLLUSCA (SHELLFISH)
GA STROPODA (SNAng) 0u 12
3 [DENTATA 2 0.405 1 123
L] %A M 0 0e0 1 0.123
PEL oEJA" LAMS )
atkEf NNfggg 0 000 . 3':5?
¥ ) . 4 .
L ) 0 0.0 57 7.002
L ML TIL INEATA 16 3. 239 33 4,054
M Pe 0 0.0 1 0.123
MPSON 4 0.810 0 0.0
JfRABILLS 1 0e 202 C 0.0
a [ %‘%éggon 0 0.0 2 g.zsc
YERS [} 17 3. 441 sg 248
VEN §6Kc UNTOENTIFIED SP, h) 0.0 a Ce369
ANNEL IDA (SEGMENTED WORMS)
CLIGCCHAETA
UNIDENTIFIED SP. 23 4. 656 24 2.948
PCLYCHAETA
P JE_ACUTIFRONS 0 0. 0 1 0.123
A gggpxo PYGMAEA 0 0. 0 3 Ce 369
A_FAUYE 4 0e 810 3 Ce 369
FRAGILLS 1 Oe 202 2 0.246
A 0 0. 0 k] 0. 369
IS S 1 Os 202 0 0.0
IA 0 0. 0 1 0.123
0 0.0 1 0.123
RADIL 0 0e 0 2 O0e246
9 1. 822 4 0.451
0 0e O 1 1.351
0 0e 0 4 0.491
4 0. 810 5 0614
12 2. 429 14 1.720
C .0 1 0.123
o 0.0 3 0. 369
3 0,607 0 0.0
0 0. 0 ! 0.123
7 1.817 1 1.351
0 0e 0 1 0e123
1 0,202 Q 00
2s Se #70 s\ 6.265
S 1.822 6 0.737
4 0.810 0 «0
) 0.0 6 0737
[+} 0.0 2 00369
0 0.0 1 0,123
10 2.024 o 0.0
99 20,040 150 108,428
2 D¢ 405 0 «0
27 Se 466 2¢€ 3.194
94
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TREASURE ISLAND MOTEL (STATIO:,:;7; CONTROL AND EXPERIMEN TAL
(CCNTINUED)

SPECIES Da QF INDa-fSe)  NQa (T LNRa iRyl

1 D6 202 o 0.0
1 00202 0 000
6 1215 6 0737
0 0.0 27 3.317
2 0+405 € O0e61 46
21 40251 84 10.319
5 1012 1 0123
S 1012 7 Ce 860
1 0202 0 0.0
0 Oe O S 1106
8 te 619 0 0.0
18 3. €44 50 6.143
ARTHROPCCA (CRUSTACEANS)
AHPH‘PCDA
4 20 4,049 0 0e 0
0 Oe 0 2 Oe 369
Q 0.0 2 Oe 246
14 2.834 K O+ 369
0 0.0 4 Oe 246
o 0. 0 1 0.123
3 Oe 607 0 0.0
1 Oe 202 1 0e123
10 2¢ 024 1 Cel23
3 Oe 607 0 Ce O
16 3. 239 22 2703
9 1. 822 4 Ce 491
0 [« P 1] 1 Oes123
g L CCELLATVUS 1 Oe 202 1 0e123
INN " -ﬂllu[._nﬂlg.& 0 0.0 1 0.123
D El NS 2 04405 1 0123
3 Y ANA 1 0202 0 00
CAR A
| 2 Oe 405 S O+ 614
Cuﬁ%&iﬁm !ﬂ.LL.l
3 04607 1 O.123
S 1e 822 10 1229
- 1 [+) 0s 0 14 1720
LE A .
SPe 1 0e 202 1 0.123
UNIDENTIFIED SP, 1 0e 202 o 0.0
OSTRACQOCA
PE HILD] C Oe O 1 O0.123
SICYCNIA OREVIROSTIRIS: o 0.0 1 0.123
ECHINODEFRMATA
ASTERO IDEA (STARF] SHES) . 04202 o 0.0
. .
ecPINBIEES SEEAREY Urcwins)
k IE 1 0+ 202 0 0.0
7 1¢817 ] 0983
OPH L
UNIOENTIFIED SP. S 1012 12 1 474
CEPMHALOCKHCRCATA (LANCELETS)
ORANCHIQSTIOMA FLORIQAE -] 1619 t 0.123

95

| A————— ——A R . Tee




APPENDIX B (CONTINUED)

TREASLRE ISLAND MOTEL (STATIG: {}7; CONTROL AND EXPER IMENTAL
/
(CONTINVED)

sPectes Word- Bt YPaviCtBiacdR

JOTALS 494 éats
NOe. SPECIES 55 69
NCo IMNDe PER M2 1976 32s6
S~b INDEX = H*(LN) 3.3330 3.1585
EVENNESS - J Ce 8317 Os 7554
96




TREASURE ISLANC MOTEL (STATICN 1) - CONTROL AND EXPER IMENTAL
T/5/17
SPECILES ‘?ﬁfﬂf"ﬂgﬁzéﬁfl u*ﬁ??f‘lggitéﬁfl

CNILARIA
ACTINIARIA (SEA ANEMCNES)
UNIODENTIFIED SP. o 0.0 1 0.204

PLATYHELMINTFES
TURBELLARIA (FLATWCRMS)
UNIOENTIFIED SPe. 3 0s 368 0 0.0

NEMERT INEA (RIBBON WORMS)
UNIDENTIFIED SPe 25 3. 064 15 34055

NEMATODA (ROUNDWORMS)
UNIDENTIFIED SPe . S 0+613 o 0.0

MOLLUSCA (SHELLFISH)
GASTROPCDA (SNAILS)

- Rt 1 gk
[ 3
A aLus g 8 P g.zme
Lg% o .
i o ;g TONI 0.123 0 o.o
, M MOR 1
Y 1o 1.225 0 0.0
A 73 8.946 2¢ €. 092
Heost, T
€ 3 0. 368 2 0407
14 e 716 14 2851
t §%52§ 8l Qe $26 sa 11.813
VENERIDAE UNTOENTIFIED SP. 2 0o 245 o 0e0
ANNEL IDA (SEGMENTED WORMS)
CLIGCCHAE TA
UNIDENTIFIED SP. s e 716 0 C.204
POL YCHAETA . o 205 . o a7
&£
(ﬂ#!liij.n SMACA o 0 0 1 Ce 204
\ REAEAVYES 3 0e 368 6 1.222
4 Oe 490 2 Qe 407
[+] 0e O 1 Ce 204
0 0e 0 2 0o407
R B i G
E, o W 1Y
204
15 0 0. 0 3 0.611
S Oe 613 1 e 204
al Se 025 16 3.259
L Y Iz iAIA Q ) 1 0¢ 204
IRNTABA L1V T aRr 8 0e 680 11 20240
L] xnrlu.u- EXL cANA 1 O 123 0 e0
AiApEMIEE 1 0e 123 0 0.0
: AP qrq:q%: 6 0e 735 1 0204
| B 44411441-11 1 0. 123 0 040
! . 154 18,873 S0 18,330
- BonE 't
* biens1s 2 0.24% 0 0.0
2 0 245 0 0.0
112 13,728 126 26,273
97
T ) - e e ey ny

e b
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|
t TREASLRE [SLAND MOTEL (STATIC?/;)7; CONTROL AND EXPER INENTAL
74
(CCNTINVED)

spectes Werl- 1Bttt e ThladRe!

MA PODY 2 0. 245 1 0e 204
WWATA 22 20 696 10 24037
EII S 1+ 103 0 Ce O
A 1 0. 123 o 0e0
R 10 1le 225 26 4295
; 2 Oe 368 c 0e0
Az Pon b
* [ J
Egib TA 13 1. 593 5 1018
M CANA 1 0. 123 0 0.0
Eﬁ XANA 1 0e 123 o 0.0
1; s RU iA 2 0¢ 245 0 0.0
A N A 1 0.123 0 0.0
| 13 (4 LI R T 1 0.123 13 2.648
SIPUNCUL ICA (PEANLT WORMS)
3 UNICENTIFIED SPe 1 00123 ] 0.0
ARTHRCPCDA (CRUSTACEANS)
AMPHIPGCA QUSSP 23 o 0e0
A N 0 D 1 [+ P9 | .
a#li ] 1 0.123 0 0.0
AMP () { 9 1103 7 1426
1 0e123 0 o0
4 0.490 H 0.407
s 3 0368 ] 00
1 0.123 c 0.0
ATYISCHNOPYUS SPg 2z 2.696 1 Qe 204
N 21 2¢ 574 [ o [+
3 1 0e123 0 0e 0
ANCMURA
AE§“E§° PARE C 0e O 1 Ce 204
an NN AA_su Ii: JERA . 3 .
A_CHAEIQP NA 1 012 0 0.0
CAgigg 1A REIi NS 3 Oe 268 0 0.0
5558951815 0 0.0 1 04204
™ 0 0e0 1 0e¢ 204
CUMACE A
3 2 Oe 245 0 0.0
éﬁ?iﬂ 15 1.838 8 0815
oE _ i ] 0.0 2 0407
PENAEUS DUQRARUM 1 Os 123 2 Ce 407
ECHINOOERMATA
ASTERCIDEA (STA:FISHES) s o 0co cu 208
. 1 °
ecéiﬁﬁﬁiiiliigéslééftiég: URCHINS) . 0. 205 o 0.0
[ )
R AMRESRE,  : o oo
L) [ J
oph§§£§§§§*£¥e§f$*Ls STARS)
UNIDENTIFIED S>3, (] 0.0 ] 0e 204
HEMICHORCATA
ENTEROPNELSTA (ACRCN WCRNMS)
UNIDENT IFIED SP, 2 0es245 0 Y]
CEPRALOCKHCRCATA (LANCELETS)
ERANCHIQSIOMA FLORIDAE 98 8 0+ 980 o 0.0
L o —




TREASLRE ISLAND MAGTEL (STATICN 1)

= CONTROL AND EXPERIMENTAL

. 15777
(CCNTINVED)
1
SPECIES M- 1Rttt MR IbERARH
10TALS 816 as1
NOe SPECIES 6 a9
NCe INDe PER M2 3264 1564
S-% INDEX = M*(LN) 3.0767 2.6€678
EVENNESS - -J 0. 7398 0. 6855
99
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TREASURE ISLANC MOTEL (STATICN 1)
as2/7

aviE- BBt

SPECIES

; CONTROL AND EXPER IMEN TAL

"SavRE- FBaciRe

CNICARLA
ACTINIARIA (SEA ANEMCNES)
UNIDENTIFIED SP,

PLATYHEL W INTRES
TURBELLARIA (FLATWCRMS)
UNIDENTIFIED SP,

NEMERT INEA (RIBBCN WORMS)
UNIDEANTIFIED SP.

BRACHIOPCCA (LAMP SHELLS)
SLOTIIOIA PYRAMIDATA

MOLLLUSCA (SHELLFISH)
GASEROPODA (SNAILS)

EENELLA BIDENTAT
) nmm-vuzl A
NAYICA PUSILT A
:I-Il m 4 '-’Jla

PEL

DA_ Yy Com
T4 ﬁsnu

ANNEL IDA (SEGMENTEND #0ORMS)
OLIGOCFAETA
UNIDENTIFIED SP,
PCLVCHAETA .

14“‘ [YOREA
!ll}Iiﬂ PALF

. 'J"‘f'l- LOPL L

33

-
® wn -nN
POO=RO=00 W=w=OHIOW to

[ ]

w

W

[

N ’
U= 0ONNOLWOO=NONW=W ®

100

Oe 851

20554

10393

0 232
0. 077
Qe 232
O 929

00155
2¢ 399

00 O

0e 232
Oe 077
Qe 697
2e 709

. Oe 542

Oe 774
Ge 310
0e 077
O0e O
0e 232
28. 870
le 625

~

-
“NADROROW =OONMOU®
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TREASLRE ISLAND MOTEL

SPECIES

(STATICN 1) ~ CONTROL AND EXPER IMENTAL

es2/772
(CONT INVED)

Woril-PRactty

*Pavil Biaedhs!

A 0 00 0 2 0e274
M| o 0e¢ O 10 1370
NE S 10 Oe 776 24 2,288
| IN! 0 O¢ O 3 Oedll
IEAN 0 Oe 0 14 1«918
LI 8 4 O0¢ 310 (4] 0.0
-i:lgl 6S Se 031 7 0959
IERE I S 0 0. 0 1 0137
IDTOMA 4 Oe 210 3 Oebl
ONUPEFIS EREM | ATA 16 1238 4 Oes 548
DYWEN ‘ﬂf .ﬂ | 00 077 ] 0137
DARACNID *‘ 15 fte 161 2 0e274
PARACNI S 4 O¢ 310 (4] 00
SAR) :J:l("l 'F‘iJ('-‘ Q 0 O 11 1507
PHYLLODOCE AR ‘iﬂ. ] 0e 697 4 0« 548
PO YDORA -4'"'. 0 0.0 2 0274
» 'I‘I 7. ) 0. 077 0 040
-1 Te 430 78 10274
1 0077 (4] 0«0
2 0e¢ 155 1 0137
1 0e O77 0 0o 0
: 2 0e 135S 5109 14,932
Ai‘i‘- -I‘I!Y 6 Oe 464 0 e
J ANES €& I'{ Y X 6 Ge 464 0 Oe O
-‘{'“‘1' ¢ 0.0 3 Oebll
ISYLLIS ARENAE 1 0. 077 o 0.0
SIPUNCUL ICA (PEANUT WORMS)
UNIDENTIFIED SPe 1 0. 077 1 0e137
ECHIUWRIDA (ECHIURIDS)
UNIDENTIFIED SP. 0 O0e0 3 Oe b1
ARTFROPOCA (CRUSTACEANS)
AHPHIPCCA
N 1 0077 ] Ce O
46 3¢ 560 S 1233
) Oe 077 2 0274
0 Qe O 2 0274
20 1¢ 548 1 Oe 137
20 le 548 e 1096
2 O 1S5S [ 00
2 0e 1S5S 0 0.0
(] Oe0 8 1096
2 0185 0 0.0
0o 0.0 2 0276
| | 00077 0 0.0
0 0.0 6 0.822
| 0e 077 1 Ce 137
0 0.0 3 Cet1ll
6 0+464 4 Ce S48
6 Oe 464 1 Oel3?7
8 0619 9 1233 !
9 04697 1 04137 !
1 Oe 077 0 0e0 .
10l i
i
'
L N o e !
...... - - ———— ——— =




TREASLRE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPER IMENTAL

8/2777
(CCATINUED )
1 2
SPECIES Mar 1%l ”¥67§f-15£ﬁzﬁ§fl
LEPTOSTRACA
o 8 0.619 2 0e274
GELOW] 3 0.232 0 0.0
asTEALREL
UNIDENTIFIED SP. . 0.310 7 0.959
PENAIDEA 5 . o 155 . .
L J L ]
AbU 1 0.077 1 0e137
_CONSTRICTUS c 0.0 11 1507
ECHINODERMAT A
ECHINCICEA (SAND DCLLARS; URCHINS) ) o 155 . ovo
SIEGATYS 2 0. 155 3 4.658
HOLOTHUROTDEA ( SEA CUCUMBERS) . o310 . o.27a
orRTORETEY LE STARS) . .
0 0e O 1 Oet37
v 2 0. 155 0 040
I [ zﬁ1 1 0. 077 0 0.0
HEM ICHORC AT A
ENTERCFMELSTA (ACGRN WORMS)
UNIDENTIFIED SP. 1 0. 077 1 0.137
CEPFALOCFOROATA (LANCELETS)
BEANCHICSTCMA_FLORIGAE 10 0.77s o 0.0
VERTEBRATA
PISCES (FISHES)
GOBIIDAEs UNIDENTIFIED SP. 1 9e 077 o 0.0
TOTALS 1252 730
NC. SPECIES 80 70
NO. IND. PER M2 5168 2620
S-W INOEX - H*(LN) 3.0096 3,233
EVENNESS - J 0.6868 0.7€10
102




TREASULRE ISLAND MOTEL (STATIO:/:;7; CONTROL AND EXPERIMENTAL

WorAT-'PRaciRt:  “PaeilbEacdRe

SPECIES

CNICARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SP.

PLATYHELMINTHES
TURBEBLLARIA (FLATWORMS)
UNIDENTIFIED SPe

NEMERTY INEA (RIBBCN WORMS)
UNICENT IFIED SPe

NEMATODA (RCUNDWCHRMS )
UNIDENTIFIED SP.

MOLLUSCA (SHELLFISH)
GASTRCFCD: (SNAILS)

S
RIOANA
. NIATA
8 x81
pe# Y !'921 ]

s
C ig&gﬁ&!
LIN ZoLos

ANNELIDA (SEGMENTED WORMS)
OLIGOCHAETA
UNIDENT IFIED SPe
POLVCHAETA

33 CUTH G gL 1Y

S

1€ I: FRAGILIS
ICIEEA_SUEC JCA

RMAN AGIL IS

e

JE&

s Rvasas

[ JICEES
"g 2-COLIQSVS

26

—
-

N
BOLRNOVOO =&dOodWWe

-
(7]

- -

N
o
PON=NNOOWUOOWAROUIm=NEN~ O

103

Oe112

Oe112

2.912

0. 560

Oe 448
0¢ 336
Oe 336
12, 990
06 O

0+ 448
O0e 4438
Os112

0. 0
36 135
1e 008
O O
1e 680
Oe 448
Oe 672
15¢ 454

WNOO=00= ONNOOOOO

O QOO0 »NOO=WOILO~O0O0000mO o

0.0

40545

0.0

ORI




L d

TREASURE ISLANC MQTEL (STAT!Og :’7; CONTROL AND EXPERIMEN TAL
/
(CCNTINVED)

SPECIES s hBAeH M SEBEaRM

L. Rz 3 5
. .
1 Oetl2 0 0.0
: /] 0.0 1 0909
YS _PICTA 14 1568 1 0909
MASILS HEMIFP S Oe 560 1 0909
PHIS EREMI TA ATA 22 204464 | 0909
"i*l(i" R M) 1 Oetl2 0 o0
L 25 20 800 0 0.0
o 000 S 4545
6 0.672 ] 0«0
2 0e 224 0 00
1 Oel12 0 0.0
10 l¢120 2 1818
3 Oe¢ 336 0 0.0
1 Oell2 0 0.0
0 0.0 | 0909
1 O.112 0 Ce0
SIPULNCULICA (PEANLUT WCRMS)
SOLEINGIA TRICHQCEPHALA 1 O.112 o 0.0
ARTHROPOCA (CRUSTACEANS)
ANPHIPCDA
AN 3 0336 0 0.0
6 0672 0 0e0
2 0.224 [} Ce0
1 00112 0 000
28 3135 0 0.0
13 1456 0 000
2 O« 224 ] 0.0
] 0560 0 000
0 0e O 1 0909
2 0¢ 224 ] Ce 0
14 10568 0 0.0
[} Oe 112 0 OeO
(] 0.0 2 1.818
] 060 2 1818
(V) 1 Oelt2 0 00
OSTRACCOA
UNIOENTIFIED SPe 1 Oe112 0 0.0
PENAIDEA
AC _AMERICANUS o 0.0 2 1.818
ECHINODERMA TA
ECHINOICEA (SAND DOLLARS: URCHINS)
i i ouussommenare, S o ol
. .
He ig&g g, ] O¢ O 1 04909
e [ J
orR VRS Ha T e stans) :
0 0«0 28 2%2. 4538
A 3 Ge 336 4] Ce®

HEMICHCRDATA
ENTEROPNEUSTA (ACRON WORMS)




TREASURE ISLANC MOTEL (STAT!O;I:}7; CONTROL AND EXPERIMENTAL
({CCNTINVED)

4l ELNRaARe
SPECIES TAL - PERCEN NOsvRE

UN IDENTIFIEOD SPe 1 Oes112 S 4.545

CEPHALCCHCRDATA (LANCELETS)

BRANCHIOSTOMA FLORIDAE € 0.672 C  GeO
VERTEBRATA
PISCES (FISHES)
SYMPEUFUS SPe 2 0.224 0 0.0
TOTAL S 893 110
ND. SPECIES 70 32
NCe INDs PER M2 3572 440
S—=n INDEX = H'(LN) 2¢ 8562 208449
EVENNESS ~ J Ce 6723 Oe 8209
105




TREASURE [ISLANO MOTEL (STATICN ;}7; CONTROL ANO EXPERINENTAL
10/

SPECIES rAL‘lgeﬁEéﬁ*l u?ﬁ?if‘lsgﬁtéﬁ*l

CNICARIA
ACTINIARIA (SEA ANEMCNES)
UNITDENTIFIED SP. z 0e 379 2 0.504
PLATYHEL M INTFHES
TURBELLARIA (FLATWCRMS)
UNIDENTIFIED SP. 2 0e 379 8 1.008
NEMERT INEA (RIBBON WORMS)
UNIDENTIFIED SP. 17 3.220 13 3.275
NEMATODA (ROUNDWORMS)
UNIDENTIFIED SP, 4 0.758 1 Ce252
FHOFON IDA (PHCRON IDS )
PHORCNIS ARCHITECTA 0 0.0 1 0.252
MOLLUSCA (SHELLFISH)
GASTRCFCDA (SNAILS) 0 00 . 0. 252
N ™ .
fﬁ%ii%‘-%:‘éggﬁl 0 0e 0 e 2.015
1 Oe 189 c g.o
L A c0 RA 0 0e 0 1 252
pefgta DA ICLA ol .
N 1 0e189 c 040
I 17 3.220 Z 0+ 504
L Ikﬁ_gzi cu ¢ il TR
[ ] [ ]
'& 0 0.0 1 0e.252
{EL vA h 8 1515 0 Ce0
A_VERS JCOLOR 39 7.386 2z €.060
iﬁkz;;;; TUM MURICATUM 1 0.189 0 0.0
ANNEL IDA ( SEGMENTED WCRMS)
OL IGOCFAETA
UNIDENTIFIED SP. 24 4.545 12 3.023
pOL;c~‘ETA 1 0.18¢ 1 0.252
S;f Y GMAE A . .
AR O 1T) 12 § £ 0 0e0 1 0.252
ARIC] _syggﬂgg 3 0568 1 0.252
L t 0.189 0 0.0
1 04189 t 0.252
3 0568 0 0.0
0 0.0 1 Oe 252
7 1326 s 1. 259
2 0.379 S ¢ 267
1 0.189 s 1. 259
0 0e 0 12 2,023
11 2. 083 S 1.259
1 O. 189 0 0.0
6 1e 136 3 0« 756
207 39. 205 107 26,952
6 1+ 136 27 6. 801
0 O0e O 1 Ce252
1 Oe 189 4 1.008
2 0e 379 0 Ce0
1 O« 189 0 0.0
[§-1 2e 841 4 1008
0 Oe O 2 0504
4 0. 758 € 1511t

106




TREASURE ISLAND MOTEL (STATICN 1) - CONTROL AND EXPERIMENTAL

107377
(CCATINUED)
INDs (GCs) .I.TDE_‘. E2)
SPECIES OTAL PERCENT ugo AL %%ﬁiénr
1 0.189 0 0.0
18 3.409 25 €.297
1 0.189 0 0.0
1 0.189 0 0+ 0
2 Oe 379 1 0.252
6 1e 136 2 0.504
11 2. 083 s 1.2%9
0 0e O 1 0252
0 0e O 2 0504
2 Oe 379 ) 0.0
4 0. 758 1 0.252
14 1. 326 A 0.252
SIPUNCULICA (PEANUT WCRMS)
UNIDENTIFIED SP. 2 0. 379 1 Ce 252
ARTHFROPOCA (CRUSTACEANS)
AMPHIFCCA
ACANJHGHAUSIQRIUS SPe 3 0e 568 0 C.0
AMPEL :EA.!%%E%ELL 2 0. 379 1 0252
JANCP S {4 1 0. 189 0 000
f B ;§1§f§§_§g; 14 24652 1 00252
k SYRIELLA 2 0+ 379 2 0.504
{ vfg HNQPUS _SPs 16 3,030 19 4,786
i!‘ L LM_SP, s 0. 758 7 1763
ANCNURA
A NEA_PARE él c 0. 0 1 0. 252
6R§§§§%§§:§§u§} ARPUS 3 0. 568 3 0.756
" PINNIXIA SAYANA 0 040 1 0. 252
cAg{%&gIﬁEBEi.Q§IBEH! 3 0. 568 c 0.0
cug%%§§§§£.tiﬂerjkkl 1 0.189 1 0.252
A 0e 758 7 1763
2 0e 379 2 0.504
1 0.189 2 0.504
L o 0e 0 i 0.252
MYSTDACEA
PS1S BlGELQW] 2 Qe 379 2 0s504
o s TRREEETL
UNIDENTIFIED SP. 1 0.189 ¢ Ce0
PENAIDEA
FER_FAXONI 1 0.189 1 e 252
&gié NA ~SONSTRICIUS 1} Oe. 189 e Ce 504
ECHINODERNATA
ECHINOIDEA (SAND DCOLLARS: URCHINS) 0.370 o 0.0
R 2 . °
OP%Q&E%T@*TQTERITTﬁE STARS) o 000 | 0.252
[ ] *
i 3 ﬁff' g 7 1.326 5 10259
v [ %ﬁ; 1 0.189 0 0.0
V] ~ g§¥ 2 04379 1 0.252
CEPMALOCHCROATA (LANCELETS)
EBANCHIQSTOMA _FLQORIDAE 3 0.568 3 04756
107




TREASURE ISLAND MOTEL (STATICN 1)

1073777
(CCNTINVUED)

Mavi-PBaedt

~ CONTROL ANO

EXPERIMENTAL

M3svac PRACER

SPECIES
TOTALS s28 37
NCe SPECIES 64 61t
NOes INDs PER M2 2112 158
S=w INDEX - H'(LN) 2¢ 8345 3.1138
EVEMMNESS - J 0¢681S 0. 7578
108
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TREASLRE ISLAND MOTEL (STAT!%? 1) = CONTROL AND EXPERIMENTAL

4777
SPECIES (8 N
CNICARIA
ACTINIARIA (SEA ANEMONES)
UNIDENT IFIED SPe. (4] 0.0 1 00328
PLATYHELPMINTHES
TURBELLARIA (FLATWORMS)
UNIDENTIFIED SPe 2 06275 - | 0+328
NEMERTINEA (RIBBCN WORMS)
UNIDENTIFIED SP. 29 3. 994 27 80852
PHORONIDA (PHORONIDS)
PHLRCPM IS AFRC 1 0.138 o 0.0
MOLLUSCA (SHELLFISH)
GASTROPOCA (SNAILS)
RILS s 0e 551 . 1311
1 0. 138 1 00328
o 000 1 00328
4 00551 0 00
& 0551 1 0328
3 Oc4813 0 00
0 O O 2 04686
PERA 1 00 138 ] 0«0
[ Oe¢ 551 € O0e O
10 1377 s 1¢639
= JACEUM e Se 377 0 0so2®
L ) ®
i boge § &
. ° L}
hh}b 1 0¢ 138 0 000
aQLQB 29 3. 994 6 1.967
ANNEL IDA (SEGMENTED WORMS)
CLIGCCHAETA
UNIDENTIFIED SP. 1 24617 4 1e311
POLYCHAETA
1 0,138 1 002328
0 0 O 1 Oe¢ 328
3 Oe 813 € 1567
1 0. 138 ] 0e0
7 O¢ 964 -] Ce O
| Oe 138 0 0.0
1 0. 138 0 Ce 0
| 0. 138 o 0.0
10 1e 377 1 O+« 328
1 OO0 138 0 0«0
13 1e 791 | 0.328
0 0.0 [l 0e328
8 1102 2 0.656
2 027S 2% 8197
4 0551 2 0.656
1 0138 (] 0.0
| Oe 138 0 00
2 06275 0 0.0
0 000 [ | Q¢ 328
23S 320369 a7 15410
20 o 7SS k ] 0.904
] 0.0 | 0.328
109
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TREASURE ISLAND MOTEL (STATION 1)7- CONTROL AND EXPERIMENTAL
1171777
(CCNTINUED)

species - Meri PRt M-l

1 0. 138 2 0,656
2 0275 0 0.0
11 1.515 7 20295
S 0e¢ 689 -] 1967
8 1102 7 2295
0 Qe 0 1 O« 328
37 Se 096 75 24,590
-] 0. 689 0 060
2 . 0275 1 0¢328
1 00138 0 0.0
1 %.138 0 0.0
| 00138 1 0e328
38 Se234 z Ce 656
22 3,168 4 1o 311
1 00 138 0 0.0
3 0413 1 Oe 328
1 0. 138 0 0e O
SIPUNCUL ICA (PEANUT WORMS)
SCLEINGIA TRICHOCEPHALA 2 0e275 0 0.0
ARTHROPQOCA (CRUSTACEANS)
AMPHIPCDA
Y B 3 Oe 413 1 O¢ 328
2 Qe 275 1 Oe 328
PUS 2 g.‘;g 2c g.gz
4 22 (1) 6 S
§ﬁ9 -2 22 ne s 532
’ 3 Os 413 1 Oe¢ 328
0 0.0 1 0.328
7 Os 964 0 0
BR H A
‘ uﬁ [} Oe.138 )} 0. 328
CA ﬂA (1) 00 O 1 0. 328
N
A_JAMA JICENSE () 0.0 1 0.328
cuRdrpfensasa_d * *
10 Le 377 1 0e328
%ﬁ?i 1 3 0.:33 2 goggg
!L‘S_ H 8 1 2 1 .
L& ’ 0.l38 3 Ce 9084
P | °
U] vﬁ%ﬁ*ﬂ"s‘"’ *
[d 1 0.138 0 00
os EELQ!I 1 0,138 Cc 0.0
PEg:;c‘thFlED SP . 3 0e413 1 0e328
1 0. 138 o 0.0
O S (714 T A — ‘ .
UNIDENTIFIED SP. 1 O 138 4] 0.0
ECHINODERMATA
ECHINOICEA (SAND DOLLARS: URCHINS)
2 Qe 27S 0 Qe 0
§E=§;*gg}b -3 Te S76 0 0.0
m éb 3 Oeo13 2 O0.%8s
L 1] 00 1 Ce328

CEPHALOCHORDATA (LANCELETYS) Ho




TREASURE ISLAND MOTEL (STATICN L) - CONTROL AND EXPERINENTAL

L7077
(CCATINUVED)

wecies Moa - IBRAGH  ayGE-IiRact

ERANCH IOSTOMA ELOBIDAE 9  1.200 i 0.656
TOTALS 726 305
NOe SPECIES 72 54
NCe INDe PER M2 2904 1220
S—=W INDEX - He(LN) . 30 0269 2.8764
EVENNESS ~ J 00 7085 0. 7211

SR R ——— ——




TREASURE ISLAND NOTE%/:?};;ION £) - CONTROL € EXPERIMENTAL

SPECIES Her BBttt MR IBEAERY

CNIDARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SP. | 0.048 S 0330

PLATYHELNMINTHES
TURBELLARIA (FLATWORMS)
UNIOENT IFLED SPe 2 0¢ 095 ] 0330

NEMERTINEA (FIBBCN WCRMS)
UNIOENTIFIED SP, St 20 425 s2 3.435

NEMATODA (ROUNDWORMS)
UNIDENTIFIED SP. 9 0e428 ] 0.0

BRACHIOPOCA (LAMP SHELLS)
SLOTIIDIA PYRAMIDATA 8 0.380 q Ce 264

MCLLUSCA (SHELLFISH)
GASTROPODA (SNAILS)

1 0048 4] Ce 0
39 1854 1 04066
] 0. 048 0 0.0
M 2 04095 0 0.0
2 04095 6 Oe 396
M gn 18 0+ 856 1 0« 066
6 0.285 0 0.0
] 0048 0 0.0
ﬁlﬂﬁ 3 Osla3 3 Ce 198
o 1 0.048 0 Ce0
52 24473 0 00
0 0+ 0 3 0.198
167 TeS41 45 24972
2 CEUM 8 04380 1 0066
4 0.190 o Ce0
s PO R -
» 'y
4 3 0.143 ] Oe0
i 20 0951 9 0594
QR 182 8+654 68 40491
ANNEL IDA (SEGMENTED WCRMS)
OLIGOCHAETA
UNIDENTIFIED SPe 35 1664 17 1123
POLYCHAETA
|} Ne 048 0 0.0
7 00333 12 0.793
1 0048 [+ ] 0.0
1 ¢] 0476 1< 1258
S 06238 0 00
0 0.0 11 0727
(] 00 S O0e 330
(] 000 0066
6 0. 285 0 00
| 0. 048 0 00
53 24520 19 CeGG1
0 060 | | 04066
0 000 ] Ce 230
10 04476 0 00
06 4,948 10& €e 737

N -




%

TREASURE [SLAND MOTE#/:?;;;ION 1) - CONTROL €& EXPERIMENTAL

(CCNTINUVED)

avi-hRadt

SPECIES

RSB

)

BEE
min  ioH-INIZ
B

NATA

LA

2 FOSULATYS

SIPUNCUWL IDA (PSANUT WCRMS)
SOLEINGIA TRICHOCEPHALA

AR THROPOCA (CRUSTACEANS)
AHPHIPOBA
e

.%g%-%:;d ]

;1:3 (0
UNIDENTIFIED SPo

=2

w
NO

N
"y ®
BOONNNOOPOP = N LN WLENNE=OOPLPOWmONWON =OW=INDO

N

[

» -

NeNENWe=On=N

H3

0e0 2 0132
0. 856 15 0.991
00095 0 00
0. 190 4 00264
0.048 4 0+ 264
Oe 143 3 0198
00 2 0132
00048 0 0.0
18.592 246 16,446
10046 6 00396
O0e 0 1 0066
O0e143 2 0132
0.238 1 0,066
0.0 | 0066
0048 0 00
Oe143 é 0132
0.0 2 0.132
0.190 4 Ce 264
13.31¢ 391 £%.0826
0.0 & 0.132
0.048 2 0¢132
2568 37 20 844
0e.238 0 Ce O
0,238 4 0+ 264
Oe 048 0 Ce O
20 S20 148 S 77S
Oe 285 0 Ce O
0. 095 6 0+ 396
Oe 143 2 0e132
Oe 048 0 00
0. 048 2 00132
1284 12 0793
0« 048 (] 0.0
0« 190 o 0.0
Oe0 1 00066
0e 190 0 0.0
0.0 1 00066
002085 6 0396
00095 0 0.0
0095 0 Ce0
Oe¢ 095 ] 0es0
0.0 1 0066
0«0 1 00066
0.856 27 1783
Ce048 [+) OeO
00095 0 °
0e¢523 2 0.132
00238 ] «0
1¢ 902 N 24 844
Oe 048 2 Cel32
Oe 143 2 Oe 132
04098 0 040
0. 048 ] 00
0571 3 0.198
Oe 048 0.066
Oe 095 | 0066
)
{
|
)
e




TREASURE ISLANO MOTEL (STATION 1) - CONTROL € EXPERIMENTAL

/40777
(CCNTINVUED)

SPECIES %%é&’f

“IavRr BhaciRet

6 00285 0 Qe0
o 0.0 1 0+066
P 26 1.236 1S 0.591
68 3.233 40 Z.642
ANCMU
ALDUBDEA FARET]I 0 0e0 1 0.066
3RACHYUFA
=) 1GA 4 0e 190 0 0.0
. ¢ 0.0 12 0.793
UNIDENTIFIED SP. 6 0. 285 ] 0.0
CHReYES PHAERQSTRIS 0 0.0 6 0.396
PH . ®
telcavcatys o 0.0 T Sc0es
[ ] ®
I s 0.238 3 0.198
cu
AP Pe 16 0+ $03 4 Ce 264
284 S 141 %2 81330
1) @ 0. . .
L& ig ‘c‘p 1 0. 048 t 0. 066
A
W ¥rBREAR S5 . .
UNIDENTIFIED SP. 1 0.048 1 0,066
O STRACCCA
UNIDENTIFIED SP, 1 0.048 ° 0.0
°ENA‘DEA9 CONSIRICT 0 0.0 2 0. 132
: - S .
srEgayEIpRRanus -
ACANTIOSQUILLA BIMINIENSIS 1 0.048 ) Ce0
ECH INODERMA TA
HOL OTHURC IDEA (SEA CUCUMBERS)
3 0.143 11 0.727
aP LE STARS)
gg?ég Ag uS_SURDEMANMN] | 0. 048 0 0.0
UNIDENT D SP. 6 0. 285 3 0.198
HEMICHORLATA
ENTERCFNEUSTA (ACCRN WGCRMS)
UNIDENTIFIED SP. 1 0. 048 [ 0.0
CEPHALOCHORDATA (LANCELETS)
EBANCEICOSTOMA ELQRIDAE 14 0.666 2 00132
VER T1EBRA TA
PISCES (FISHES)
uﬁnmﬂmus.unx.esuu 2 0. 095 o 0.0
TOTALS 2103 1S14
NCe SFECIES a1
NOs INOe PER M2 3365 2622
S-w INDEX - He(LN) 3.2301 2. 8604
EVEMNESS - J 047029 0.€%577

14




SUN €& SWIM MOTEL (STATION 2) - CCNTROL € EXPERIMEANTAL
7 777

Myr i PRt

SPECIES

Yoavil-ThEactRt

CNIBARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SP.

PLATYHELNMINTHES
TURSELLARIA (FLATWORMS)
UNIDENTIFIED SF.

NEMERTINEA (RIBBCN WORMS)
UNIDENTIFIED SP,

NEMATODA (ROQUNDWODRMS )
UNIDERTIFIED SP.

3RACHIOPOOA (LAMP SHELLS)
SLOTTICIA PYRAMICATA

MOLLUSCA (SHELLFISH)
GASTROPCCA (SNAILS)

I 5 SULATA
25 \CH] %_ﬁ,
3 NTATA

SPe

ANNEL IDA (SEGMENTED WCRMS)
QL IGOCFrAETA
UNIDENT IFLIED SP.
POLYCHAETA

L

12

57

16

10

]

&

-
L o]

N
[ T
WAUWUNOORON=Om NN =N WO OmP»OOO

» (>
)

WOOO~NYN

~ om

ns

0,043

0512

20 432

0,683

04327

N O
0.811

0,043
NeL71
04896
00427
00043
0.0

0.128
0,043
0085
0043

0¢ 128
Le 746
0.213
0. 085
80148
0.0

0,043
0.213

00256
0.811
11177
0e.128
O0e213
20261

P —

16

45

10

10

]

. - R o
POV PO OVORIN WONOC(mmAP LN -

=
7 ] » [, -
IO (A

[\ Y3

0.0

0663

1.864

Oeb14a

€278

0249
0.083

Oe0A1L
0+.083
0539
0.870

.-




SUN € SWIM MOTEL (STATION 2) = CONTROL € EXPERIMENTAL

17185777
(CCANTINUVUED)
1l N.g.l_ E_1 Eéﬁ"'l
SPECIES OTAL RCENT OTSL ggt NT
S1S 1 0+043 0 00
Aﬂ [+] 060 3 0124
ABILIS 0 0.0 1 0041
28 1195 30 1243
ﬁﬂﬁﬁ 9 O+ 384 15 0621
2 0e 085 1 0.0481
0 0.0 2 0.083
. 10 O« 427 6 0 ¢ 249
1 0+ 043 0 060
a7 3.712 92 3.811
18 O0e 768 13 0539
SANA 3 Oe128 1 0.041
oL fﬂ; 2 0 389 3 0c0a3
. .
1 0. 043 2 0.083
ﬁé 2 1 Oe¢ 043 o] 0.0
Eﬁ ] 387 166 937 437 18,103
16 Oe 683 13 0539
S&lf [ S (2) 80835 H 3.527
MA £ NI1EN ° 1 0041
#ﬁf‘ﬂ 1 0,043 0 0.0
o | q g 3 00128 0 0.0
.‘ | 1 0043 1 0041
IYS S O0e213 3 Oel12e6
'YS 206 8. 788 122 5.054
NERELS | J : 2 0. 08S o 0.0
NCTLNAS TUS o 000 1 0041
NCTCMASTUS L t 00043 0 000
N EREM 34 1451 S5t 24113
JJT | O¢0A3 0 0«0
DWEN QRM1S 21 O+ 896 S 0373
J R A ﬂ"‘* l:l 83 3.541 L ¥ 1. 740
J GEN 6 0.256 3 0.124
JTJ‘JJ('VI'FT Q_F A (] 0.0 1 Qe 041
m LODUCE ARENA 1 Oe 043 11 0.456
R 1D 'I'Pi-‘ Q_CRI1S 44 1. 877 46 1906
Iy 1.1 3 A -] 0e 213 ? 0290
‘ Iﬂ -J('k' - ! -] 0. 213 (4 O+ 0
S C O 1 J ( 0 0+ 0 2 0.083
'I'l' '14‘*..‘;' = R 10 Oe 427 14 Ce 580
UPLOS R R A 1 O 043 1 O0«041
J-{ ’.‘Y‘ 0 00 O 1 Ce 041
Tm? & (1] 00 0 1 Ce 041}
-l‘H 1 0,043 1 Oe 041
D ANE S S 0. 384 6 Qe 249
U Jt'“l '." ] 000 1 0.041
sL£es RIN i. 1 S ] NIATA C 0s O 1 00041
SIPUNCUL ICA (PEANUT WORMS)
GOLEIEGIA_TRICHOCEPHALA 1 0.083 °© 0.0
ART FROPOCA (CRUSTACEANS)
AﬁPHlFCCA s sp 7 0.497
s Oe 299 12 b
2 0. 085S 4 04166
E L3 Oel71 4 00166
L 32 1¢36S5 56 2320
L) 0171 6 Oe 249
UNIDENTYIFLIED SPo 4 0e1?71 2 0.083
&ié ﬁ}f}é‘ 1 Oe 043 0 Ce O
2 0. 085S 1 0041
e
N _ p— ———— "




SN € SWIM MOTEL

(STATION 2) — CONTROL € EXPERIMENTAL

118777
( CCNT INUED )
1
SPECIES MoarC-1hRaiS NOaeiEIPEAARY
1 0e 043 1
s 0e 384 11
6 0¢ 043 6
$iss T o oas 2
x.}.;:(.'xi'% * 3 0. 128 7
1 Oe 043 1
sP 3 0.128 9
e,  # B B
69 2,944 8l
Y 0.171 1
Anouunn
3 0.128 2
t 0.043 1
BRACHYLEA
00 043 6
6 0. 256 o
16 0. 683 17
C 0.0 1
3 0e 128 4
10 0e 427 20
a5 1.920 83
59 2,517 229
39 1.664 59
UNTOENT IFIED SP. H 0.043 1
LEPTOSTRACA o o.a27
A 1 . 50
e ez s
1] 1 ¢ 08
f%fé?ﬁ%iéifg SP. 5 0.213 8
OSTRACCCA
UNTIOENTIFIED SP. 1 0. 043 6
PENA IDEA
CIUS 2 0e 085 1
2 0.085 0
ﬁ&éﬂﬁ%ﬁ?‘f&“iﬁﬁ“m 2 88 0
ECHINODERMATA
ASTERCIDEA (STARFISHES) 0. 083
1 . 0
not%*gﬂ£61%£iaqg£ﬁ CUCUMBERS ) o. 043
op#§5%i1§££3{31?¥#Le STARS ) *
UNIDENTIFIED SP, 10 0o 427
HEM ICHORCATA
ENTERCFEMNEUSTA ( ACCRN WORMS)
UNIDENTIFIED SPe 'y 0e 0 1
CEPHALOCHCRDATA (LANCELETS)
BRANCEJCSTCMA FLORICAE 12 0.512 18
VERTEBRATA _
PISCES (FISHES)
SLA C 0.0 1
[ Qe O 1

Oe 041
Oe 456
0249
Oe 041
0. 083
0290
00481
0373
1491
20983
3355
Oe041

0.083
Os041

Qe 249
0.0
0704

Qe 041
0290

 Ce 829

3.438
Se 486
204844
04041
2071

000
0331

Oe249

00 083
OeOA1L

O0e0
Oe 041

CeO
0.083
Ce 166

Ce 041

0.621

0. 081
0.041




SN € SwWIM MOTEL (STATICN 2) = CONTROL & EXPERIMENTAL
/15777
(CCNTINVED)

sPeEC1ES Woril-1hRacdtl  “PaekE-lbEaoARs

TOTALS 2344 2814
NOes SPECIES 112 114
NOe INDe PER M2 3750 3e62
$=% INDEX = H' (LN) 3.4273 3.%029
EVENNESS - J 0.7264 07396
He




HILTCN HOL ICAY INN (STATION 3) - CONTROL € EXPERIMENTAL
/725777

WeviT-1BRAANt  MPaeRC-lRactR

SPECIES

CNICARIA
ACTINIARIA (SEA ANEMONES)

UNIODENTIFIED SPe 0 0. 0 S 0.198
PLATYHELMINTIHES
TURBELLARIA (FLATWORMS)
CNIDENTIFIED SP. .S 04 333 37 1 e 867
NEMERT INEA (RIBBON WORMS)
UNIOENT IFLED SP, L X" 1812 57 2259
NEMATODA (RCUNDWORMS)
UNIDENTIFIED SP. 18 0¢ 666 2¢ tello
PHORON IDA (PHORONIDS)
eHCRCH [S_ABCHITECT A 1 0.037 3 0.9
BRACKIOPOCA (LAMP SHELLS)
GLOTIIDIA PYRAMIDATA 0 0.0 «  0.159
MOLLLSCA (SHELLFISH)
GASTROPODA (SNAILS)
Y 0 00 1 0040
27 00999 10 0 396
1 06037 1 00040
2 0,074 0 0s0
1 04037 c 0.0
3 Oe111 0 0.0
i1 00407 0 060
83 3.070 23 CeS12
0 0.0 1 C. 040
46 1e701 20 1189
1 0,037 c o0
S 0.18S5 4 0159
7 0259 7 Ce277
0 060 q Ce 159
1 0.037 1 Ce 040
6 06222 | 3 Ce 436
L3 Oe¢ 148 L} 0,159
27 00999 18 0713
1 0037 0 0.0
10 0e¢ 370 4 0159
53 14960 69 2735
0 0,0 1 0040
2 0,074 0 Ce0
0 N0e0 | C« 040
2 0,074 2 0,079
47 1.738 29 lel4§
4 0148 8 0217
\ A 2 0.07a4 18 Ce713
1 363 13,425 349 12833
2 203 Te507 166 €e 579
M 3 Oetlt 2 0079
VEN ICAE UN N O SPe 12 Oed44 37 1e 467
ANNEL IDA (SEGMENTED WORMS)
OLIGOCKFAETA
UNIDENTIFIED SP, 39 1842 8 G317
POL YCHAETA

19




il

L2

HILTCN HOLICAY INN (STATION 3) - CONTROL €& EXPERIMENTAL

7725777
({CCNTINUVED)
De_(Co) N 1 Es)
SPECIES ngon:. PERCENT TOTAL ggiféur
§ 2 0.074 o 0.0
Q_AEA 1 0037 2 0079
i 9 0333 37 1467
E o 0.0 1 0.040
2 0,074 2 06079
6 06222 3 0119
3s L1e 294 23 0.912
1 0,037 1 C.040
6 0.222 6 0.238
2 33 1.220 19 Ce753
YRIEQRM IS 0 0.0 15 0eSS5
1 0,037 1 0+040
RA_CUPREA 0 0,0 4 0.159
0 0.0 s 0.198
A A 6 0.222 12 0.476
A _AM CANA 20 0,740 19 0.753
' o £ AQANA s o0 332 11 %36
b * ‘ L J
A 1 Oe 037 o 0.0
UL VER] o 0. 0 5 0. 198
g R S 65§ 22’%13 sog lg'g|a
@ [ ]
;_Nﬁ 2 Oe 074 (] 000
INETIA 1 0. 037 0 e 0
] 17 0e 629 20 06793
ALIFORNIENSIS | 0e 037 0 e 0
iﬁg_ﬁ;ﬁf::;g;gs 10 0. 370 13 00515
TA 1 0,037 2 0.079
A S 0e 333 12 0476
81 2. 996 71 2.814
1 0o 037 0 0e0
2 0, 074 3 0e119
3 0. 037 0 .0
8 0.296 21 0832
46 1e 701 [.] Ce238
10 0. 370 3 Oell9
1 0037 o 040
0 060 4 0.159
1 06037 6 0.238
0 O0e0 1 0.040
56 2,071 55 2.180
4 0148 1 04040
] 00037 0 0.0
3 01t 3 Oell9
2 0,074 1 0040
1 06037 1 0.040
11 0.407 13 0515
2 0,074 2 0073
1 0,037 1 0.040
1 0,037 2 0,079
0 060 1 Ce 040
ARTHROPOCA (CRUSTACEANS)
AMPH IPCDA
1 0037 0 0.0
o Oe 148 3 0e119
16 0592 13 0515
3 0el1l1 7 0e277
1 0,037 o 0.0
9 0e333 4 0.277
2 De 111 c Ce0
120




HILYCN HOLIDAY INN (STATICN 3) - CONTROL € EXPERIMENTAL
725/ 77

(CCATINUED)
NQs QOF INDe (Co) ﬁWE—Lﬂ%&
SPECIES TOTAL  PERCENT Svar—BEsaifet
10 0.370 . 04159
22 0.814 3o 1189
146 S.399 282 G592
9 0e 333 & Ce 159
118 4. 364 115 4,558
26 0e 562 at 1.625
AN A
ALBUNEA 3 0et11 5 C. 198
E%ﬁﬂﬁ*ﬁ.!.ﬁﬂﬁlﬂﬂ.&ﬁ 3 Oeitl 1 Ce 040
BRACHYURA
85355' ByEL ITLCY 0 0.0 1 00040
AL IPES s 0 0.0 1 0.040
Hikle gmﬂ, SO B £
4 Q 1
9 0.333 2 0.079
1 0. 037 o 0.0
gﬁ gf%ffiga 7 0. 259 2 0.079
cL
22 0.814 s z.338
A 55 2. 034 61 2.418
e ; éﬁi Wl 6 0. 222 13 0e515
) MONTQS A 1 0.037 0 0.0
LeBPeLHes 13 0.481 1 0.436
® [ ]
wiiBaki4-SL.
UNIDENTIFIED SP. to 00370 . 04159
OSTRACOCLA
UNIDENTIFIED SP. 1a 0. 518 17 0.674
PENA IDEA
JRACHYPENAEUS CONSTRICTIYS 0 0e O 1 0« 040
ECHINODERMATA
CPHIURCIDEA (BRITTLE STARS)
UNIDENTIFIED SP. s 0. 185 3 Ce317
CEPFALOCHCROATA (LANCELETS)
BRANCHICSTOMA FLORIDAE 69 20552 19 0753
VERTEBRATA
PISCES (F ISHES )
HEMIPTERONOTUS_NGYACULA 1 0,037 I 0.0e0
TOTALS 2704 2522
ND. SPECIES 105 98
NOe IND. PER M2 4326 4037
S=® INDEX - H*(LN) 3.1958 3. 2€%1
EVENNESS - J 006867 0.7121

121




)
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SANDPIPER MOTEL (STATION 4) - CONTROL & EXPERIMENTAL
T/26/77

SPECIES v IBBAASE  ¥aeRE-tBRaciRe

CNICARIA
ACTINIARIA (SEA ANEMCNES)
UNIDENTIFIED SP. 2 Oe 079 | 00062

PLATYHELMINTFES
TURBELLARIA (FLATWCRMS)
UNIDENTIFIED 5P, 11 Oe 435 t 0e 062

NEMERT INEA (RIBBON WORMS)
UNIDENTIFIED SP. 36 1422 34 20103

NEMATODA (ROUNDWORMS)
UNIDENTIFIED SP. 0 0.0 1 Ce 062

PHORON IDA (PHORON IDS )
PHORCNIS ARCHITECTA [} 0.0 1 0062

BRACHIOPCCA (LAMP SHELLS)
SQLLIJIOIA PYRAMILCATA ] 0e 040 8 00495

MOLLUSCA (SHELLFISH)
GASTRGFCDA (SNAILS)

CIEC! CAN 0 Oe O 1 0e 062
2154[&5? \ a?ﬁé'n__u St 2. 015 23 1.422
s _PUS 36 1. 422 10 0.618
] A_MINUTA 7 00277 2 O.124
0 4 Oe 277 3 0,186
BH A 1 0e 040 1 Ge 062
1u A_CONRADI s 0. 198 1 Oe 062
BCN A " 2 0e119 L 06062
PELELYPD (CEE;EéLQA . 0.503 0. 062
1 .5 1 06
Eg ry 29 Le146 1 Ce062
&§£3§A 12 0514 157 Se 709
Iif;:un 0 0.0 1 0.062
P 114 4. 504 18 1«113
14 0e 553 5 Ce 309
A 0 Qe O [ 3 Ce247
L (o] O0¢ O it 0.680
443 17+ 503 es 5,504
“ﬁl g 102 4. 030 120 T.421
_MURIcA TUM 4 0. 158 Y 0.247
ANNELIDA (SEGMENTED WORMS)
OLIGOCHAETA
UNIDENT IFIED SPe. 5 0.198 1 0.062
PCLYCHAETA
) 0.0 16 0.989
0 0.0 2 0. 124
0 0.0 1 0.062
28 1.106 57 2,525
1S 0.751 17 1.051
13 0+514 12 0.204
2 0,079 22 2.041
0 0.0 1 0.062
3 0119 z Cel24
0 060 1 0e0€2
1 0.040 0 0.0
) 04356 1 0.062
28 1¢ 106 65 4,020

122




SANOPIPER MOTEL (STATION 4) ~ CONTROL € EXPERIMENTAL
r7e6/T7

(CCATINVED)
hq.n.?ﬂﬁ_l 'y 2 W 2
SPECIES OYAL ggaié% L gf’ﬁtéﬁf
BERTcana > 0.0 AR TS
» ™
A 0 0.0 10 0.618
k 0 0.0 7 O0ed33
t L 2 0079 2 Qo124
B 4] 0.0 4 Ce 247
| § 04040 (/] Qe 0
s K N
R 521 «585 129 .
10 0395 4 Oe 247
Ry 13 0+.514 30 1855
] o 0.0 3 O« 186
A 26 1027 12 0e742
X ug 2 o0 1 8c0es
] . .
823&515 22 0,869 10 00618
0 0.0 b Ce 124
2 0.079 2 00186
|} 0,040 21 1299
61 24410 4 O¢ 247
0 0.0 ] 0,062
4 Oe 158 ] Ce 309
| Oe 040 ] 0.0
1 Oe 040 (+] Ce O
2 Oe O79 Q Ge 0
18 Oe 711 7 Oe#33
0 Oe O e 04495
8 Oe 316 10 Ce 618
(] [« P ¢ 3 00186
0 Oe O 323 20,0481
6 Oe 237 21 10299
6 0e 237 < 0557
1 0e 040 4] 060
SIPUNCULICA (PEANUT WCRMS)
UNIDENTIFIED SPe S Oe 198 2 O¢ 186
ARTFrROPOCA (CRUSTACEANS)
AﬂPHlPCDA
2 Oe 079 € Qe 371
8 Qs 316 t 06062
2 0. 079 o] 0e O
2 04 079 1 00062
10 Oe 365 1 0,062
38s 15211 38 2350
1S 00 593 2% 1546
141 Se S71 38 24350
52 2+ 0SS S 0309
SL PARETLL 1 O 040 S Ce 309
LQﬂﬁLSABPhﬁ 3 Ge 119 S 04309
QR YL
CR 1 0,040 1] Ce O
0 0« 0 3 O«186
0 Oe O 1 0. 062
0 Oe O 3 0«186
é 4 Ge 158 1 Ce 062
- JICENSE ] 0.0 1 00062
“imyuiﬁb LAMA
HLEPCLYTE PLEURACANTHA 1 Oe 040 c 0.0
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SANDPIPER MOTEL (STATION 4) - CONTROL €& EXPERIMENTAL

/26777
(CCNTINUVED)

SPECIES MarE-L1hRaASH

“Sevil " RladRy

1 Oe 040 1] 0.0
8 Qe 316 ) 0«247
14 06553 ) 0¢247
Lot 3991 17 1,051
4 0.158 2 O« 124
A S 0e 198 9 0557
UNIDENTIFIED SP. 28 1106 ? 00433
PENAIDEA uORARUN o 0.0
Oe 040 .
sffﬁ’ﬂ%%éﬁ?
IPMOSQUILLA BIMINIENSIS Y 0.0 1 0.062
ECHINQOERPATA
ASTERO IDEA {(STARFI SHES) 0.0 2 0,062
EC&*&S ﬁIGOLLARSo URCHINS) 0.237 3 0. s
. «186
oeht kTSR BRI EECIERRLT
UNIDENTIFIED SP, 0. 198 39 20412
HEM ICHORCATA
ENTERCFNEUSTA (ACCRN WORMS)
UNIDENTIFIED SP. 0 Oe O 1 GCe 062
CEPEALOCHORDATA (LANCELETS)
EBAMCHICSICMA FELOBICAE 16 00632 191 11.812
TOTALS 2531 1617
NGCe SPECIES T4 S4
NOe INDe PER M2 4050 2587
S=W INDEX - M*(LN) 287186 3.4385
EVEMNESS ~ J 0.6672 Oe 7268
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PEPPERTREE CCNDOMINIUM (STATION S) -
1727777

SPECIES

i (o1 T

CONTROL € EXPERINENTAL

"PaviE-L by

CNICARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SP.

PLATYHELMINTHES
TURBELLARIA (FLATWORMS)
UNIDENTIFIED SP.

NEMERTINEA (RISBON WORMS)
UNIOENT IFIED SP,

PHORGNIDA (FHCEONIOS )
PHORLNIS ARCHITE

ERACHIOPCLA (LAMP SHELLS)
GLOTIIDIA_FYRAMILATA

MOLLUSCA (SHELLFI SH)
GASTROPODA (SNAILS)
]

AN

[l
';(q}.
:xnin

i

-
i

FAE SINE
:]('l("‘. (RAE

ANNEL IOA (SEGMENTED WCRMS)
POLVCHAETA

PIn
YCERZ

TS
}v { 4'A,‘;‘1.
INERIS _CR

MAGELCNA GETT I

-!Y"ij 'i:; {l»('
. . Al o]
:%Ll* 14 gigilfAﬁlllAﬁlﬂi

3 O¢ 341 0 OO
] 0.0 3 0.180
29 30298 4% 24703
(4} 0e O | 0060
] 0,0 1 0060
i O. 1146 0 O0e0
0 0.0 1 0+,060
3 0e 341 20 1201
S O0¢ 568 29 Le742
(] 0 0 2 Gel20
2 0.227 2 O0e120
3 Oe 341 1 0060
1 O.114 2 Gel20
2 0e227 11 04661
0 0.0 | 0060
2 0e 227 S 0¢300
7 0795 S 0eS41
8 0+ 909 3 00180
17 1932 11 0661
S D568 6 CGe 360
o 0e0 1 Ce 060
40 44545 2%% 15031S
o4 10,682 90 2¢40S
0 0.0 | O« 060
1 o114 (1] 2706
2 0¢ 227 3 O¢ 180
] o0 ) 0060
0 0.0 0e¢ 060
0 o0 | €« 060
2 00227 1 €Ce 060
(] o0 1 Ce 060
6 0.682 20 1¢201
0 0.0 1 €« 060
0 0.0 1 0060
[+ ] 0.0 1 0060
0 0.0 | G« 060
62 T« 04S 286 172177
1 Ollils 0 000
29 298 & Oe 781
1 Oetlile | 0060
13 L1e477 10 00601
] 10 023 3 Ce 180
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P nal

PEPPERTREE CONDOMINIUM

SPECIES ¢

(STATION S) - CONTROL € EXPERIMENTAL

/T
(CCNTINVED)

MsviC-'PRreiftt  Yaelr-lebacdRy

:fziﬁimqgi.

SIPUNCULICA (PEANUT WCRMS)
UNIDENTIFIED SPe.

ARTHROPODA (CRUSTACEANS)
(AMPHIPCCA
AS

IYNCPE
ANCMURA

aRAERY

e

A”AISEH§E

CLﬁﬁﬁﬂfﬁ“sﬁ‘ﬁm‘
HREHAL ate

ISCPCOA
LE g " XCAYATA
wriTBhiig-ats

os Yosys

UleEthFlED SP,
PENAICE

IBAS&IEEEAE!S-SQESIBJSIHS

ECHINOGDERMAT A
ECHINGIDEA (SAND cgELAQSo

MELLIJA _QUINQUL

— e wme mmp g =

URCHINS)
A

$.682
O.114
3.182
0.0
1250
Oe 341
Qe 227
0e O
0. 0
Qe O
O0e O
Oe O
20273
0. 682
Oe 455

N

[
OB NN mem BNOORNON

- N N
SO0 00CO0ONWL=OD~O
-

N

1 Oella 3

le 023
0.0
0. O
0.0
1023 13
27, 955 24S
1.136 66
4,205 152
1. 705 ts

Oe 341
0e¢455
Oe 341
Oe 341
00

Q.0
0. 909

24045
le 501 )

0.0

Oe 341
1. 023

0.0

Oe 341
0. 455
Oelle

- f)es O

gl = O
e d W INOOGVIOOOWN

Ll

= & W O VW ocosdm @mO ©
M OO0 NG NN » NOO =

w M o
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14321
Ce300
Ce 901
0.541
0.0

lelnl
0.180
Ce 060
Ce 060
0. 060
C.120
Ce120
Ce 20
CeS41
0e0

0+ 180

00
0060
0.120
0.060
0.781
14,715
2.964
$¢129
0901

Ce 060
0.0

Ce 300
Cel20
Ce 240

0es120
Ces120

Ce 480
20402
Ce 240
0120

0e0
000

C. 300
0.0

0.120
0.180

Ce 120




PEPPERTREE CCONDOMINIUM (ST;'IO?IS) =~ CONTROL & EXPERIMENTAL

727717
(CCNTINUED)

~

SPECIES M5+ 1 BBAERS

“RavRE BERERY

HOL OTHURO IBEA (SEA CUCUMBERS)

UNIDENTIFIED SP. 0 0.0
OPHIURC IDEA (BRITTLE STARS)
B GMUS MO 0 0.0
H R DY 0. 455
UNIDEN . i O.114
HEW ICHORCATA
ENTERQOFNEUSTA ( ACGRN WGCRMS)
. UNIDENTIFIED SP. 0 0.0
CEPMALOCHORDATA (LANCELETS)
EBANCHIQSTOMA FLORIDAE 2 0 227
TOTALS 830
NOo SPECIES s7
NCe. IND, PER ™2 1408
S-w INDEX = H*(LN) 2.9751
EVENNESS ~ J _ 0. 7359
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00781
Ce 300
0e¢420

0060

1381
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80
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209427
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BLUE DOLPHIN MOTEL (STATION 6) — CONTROL € EXPERIVENTAL
7728777

SPECIES %&“g&éﬁ#l %YM&%‘"

CNICARIA
ACTINIARIA (SEA ANEMONES)
UNIDENTIFIED SPe 1 Oe 064 0 0.0
PLATYHELMINTHE S
TURBELLARIA (FLATWORMS)
UNIDENTIFLIED SPe c 0.0 1 0e 053
NEMERTINEA (RIBBON WORMS)
UNIODENTIF IED SPe 33 24126 57 2006 ,
PHORCNIODA (PHCHONIOS )
PHOR (4] Oe O 1 0053
BRACHICPLDA (LAMP SHELLS)
GLOTIIDIA PYRAMIDATA ¢ 0.0 19 1.002
MOLLUSCA (SKHELLFISH)
GASTﬁCFCDA {SNAILS)
B 26 le 546 31 1635
J. f( | Oe 064 15 04791
UL, ] '}‘ 2 O 129 2 Ce 10S
o 1!"-1’! 1 Oe 064 4 0e211
PO 'u‘)( DU J'l ATVS o 0.0 1 0.053
IER 1 Oe 064 0 0.0
3 0+193 0 00
p 11 Oe 709 6 0+316
4 0. 258 1 04053
13 O. 838 3 0.,158
18 1160 74 2,903
0 O0e0 2 0105
$3 3.415 17 0.897
4 0.258 S 0+ 264
0 0.0 1 0053
217 13,982 137 T « 226
108 6959 <8 5169
0o 0.0 1 0053
ANNEL IDA (SEGMENTED WORMS)
OL 1GOCPFAETA
UNIDENTIFLIED SP. 4 0. 258 1 04053
PCLVCHAETA EA 2 0. 129 [ ) 0.211
A . .
.L‘(‘lq4 g 1 0. 064 S 0e 264
{L]%')t - 36 20 320 e? 4589
ARMANCIA MACULATA 20 1¢ 289 26 fe 371
SRAN CLAYATYA o 0.0 4 00211
: 4 0. 258 2 0+ 105
1 O+ 064 s3 24795
] 0. 064 2 0105
1 O¢ 064 0 0e 0
1 Oe 064 2 04109
13 0.838 (] 0e316
(4] 0.0 | 0,053
0 000 10 0527
0 000 1 0,053 '
1 04064 1 0,093
19S5 12.564 208 10970
3 Oe193 1 0,083
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BLUE OOLPHIN MOTEL (STATION 6) —~ CONTROL & EXPERIMENTAL
T/728/77

SPECIES

(CONTINUED)

A T T TR T T

SIPUNCULICA (PEANUT WORMS)

MBY X

UNIDENTIFIED SP.

ARTHROPOCA (CRUSTACEANS)

Qs

UNIDENTIFIED SP.

STOMA TOPODA

ECHINOOERNMAT A

ECHINCIDEA (SAND DGLLARSS

. wep mmp v g —

LA BIMINIENSIS

Y

w

-
A NEPOOLPONONONDODDONO~ON

ol
N=NO

[ ]
O N & WOWM =0 5 OWO WOONYUOOUOOO™

(21,

-

URCHINS)

129

0e773
00580
0. 064
0«0

2255
1160

. 0515

00129
060

1095
0.387
O+ 129
Oe0

0+258
0e0

0e0

00258
0129
Oe¢ 064
Qe 451
Oe 709

Oe¢ 258

B ]

e pu - -
WAOON=NOWOOd~ND

&»

My 5 VON

-
Or=
®mO0

N
- s O

Oeb22
0633
0.0

1477
1371
20584
0.475
Ce 369
0.105
0. 422
1002
0.0

0,053
0e527
0e 105
0. 053
g.los

0.0
0,053
0,053
0,053
0.158
0,053
1266
1635
12922
1319
24637
Ce21t

0105
164582
0475
Oe211

0. 264
0+ 264

1002
10.496
00022
1371
0e211

0,053

=




BLUE DOLPHIN MOTEL (STATION 6) = CONTROL € EXPERIMENTAL
T/28/77
(CONTINUED)

sPeciEs e

opﬁ&%%%f%ﬁg%*A 18 1.160 3s 1.846
SRYAERYRATEY SopvanENANL

0 0e 0 3 Oe158
3 Qe 193 9 [P Y 4.3
HEMICHORDATA
ENTERGFNEUSTA (ACRON WORMS)
UNIDENTIFIED SPeo 1 Oe¢ 064 2 0,105
CEPHALOCHORDATA (LANCELETS)
BRANCEJOSTOMA FLOR[OAE 26  1.67s a3 2.268
TOTALS 1552 1896
NOes SPECIES 66 83
NOes IND, PER M2 2483 3034
S=W INDEX - H*(LN) 3.0020 3.3704
EVEMNESS - ) O0¢ 7165 Oe 7€27
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APPENDIX D
FAUNAL SIMILARITY MATRICES

Similarity matrices for time-sequence samples at station 1, and one time
sampling at stations 1 to 6 (Morisita's Index without transformations or
standardizations, and with matrix values multiplied by 100)--beach resto-
ration project, Panama City Beach, Florida (November 1974 to Movember 1977).
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APPENDIX E
FAUNAL CLASSIFICATION ANALYSES
Classification analyses for time-sequence samples at station 1, and one-time
sampling at stations 1 to 6 (Morisita's Index without transformatiomns or

standardizations)--beach restoration project, Panama City Beach, Florida
(November 1974 to November 1977).
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TRERSURE [SLAND DREDGE EFFECTS

(APRIL 1376~ NOVEMBER 1977)

9/0t /77E
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100 75 S0

T T s 1 T Y T T )]

LEVEL OF SIMILRRITY
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BERCH RESTORRTION - ONE YERR AFTER DREDGING RT SIX
1-DRED. STRTIAONS

S1--CONT.

S2-CANT.

S2-DRED. ———

S4-DRED.

S55-CONT.

S3-CONT.

53-DRED.

SW-CONT. ~—

SS-DRED.

SE~-CONT. —

100 7 33
LEVEL OF SIMILARLITY
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APPENDIX F
STABILITY ANALYSES
Stability analyses for time-sequence samples at station 1 showing sample

variations and time to faunal recovery--beach restoration project, Panama
City Beach, Florida (November 1974 to November 1977).
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5[ TREASURE ISLAND BEACH RESTORARTION
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